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fi99»JlioelT,  Mi^.p.^;^  ^14^ far U^lMkmf  M^M^Saeke. 
S05y  line  Ifi,  /^r  the  manner  in  which  the  chlorine  lies  iq  the  water  is  evjqeed  hj^ 
rtai  ia  evinced  by  the  manner  in  which  the  chlorine  lies  in.the  water. 
906^  Une  82»  for  Aaslaphns>  rtad  Asealaphus. 

&e  29,  /or  Taile»  road  Tailed. 

liQe  30,  for  FuTenea  agavephyUa,  read  Forcnsa  agavephylla. 

file  33,  for  M.  Felix  de  Avdear  Protero,  read  M.  Fdix  de  Avellar  Froteto. 
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Articus  I. 


Memoir  iUttstrative  of  a  general  Geological  Mm  of  the  prineif^ 
Mountain  Chains  cf  Europe.  By  the  Rev.  W.  D.  Conybeat^; 
FRS.&c.    (With  a  Plate  *) 

(To  the  Editor  of  the  ilnna&  of  PAfYo^opAy.) 

SIR,  ,         ' 

So  rapid  has  been.the  progress  of  geoIogicMd  sdenoe  within 
&e  last  teii  years  (since  its.cumYators,  abandoning  the  idle  endeiw 
▼our  to  construct  theories  without  data^  have. confined  thenii* 
sehres  to  the  only  true  path  of  philosophy^  t^at  of  iadiiotiye 
observation),  that  while  at  the  beginning  of  this  period,  ainidst 
volnmes  of  speculation,  no  accurate  description  or  a  single  GOun«> 
by  could  be  fdiind,  a  physical  map*  of  the  entire  extent  of 
tiorope  may  now  be  confidently  anticinated  at  no  distant  day* 
The  labours  of  BucUand,  Ebel,  Freislepen,  Raumer,  and  more 
especiaUy  the  highly  important  work  of  Beudantt.  on  Hungary, 
and  the  memoir  of  Mr.  Strangways  on  Russia,  have,  already 
accumulated  a  vast  store  of  valuable  materials,  to  which  a  few 
Inonths  will  probably  add  a  geological  map  of  France  .by  Oma- 
lius  d'Halloy,  and  or  Germany  by  Yon  Buch  \%  together,  as  it  is 

*  The  XBK^  Is  PK%  eopkd  fiom  one  in  Ebel*8  Bau  die  JBefle. 

i*  Thb  18  at  present  known  in  iliis  ooontif  oi^  by  a  few  uneeiiMelad  MiMIl  i  jb 
fidl  aaa^irels'ODtt^  to  be  given  in  wme  of  our  identifte  jounalf.  I  have  nohentatioa 
In  praoiaaBeiKg  it  te  voet  tmpociaDt  geologiad  work  wfaidi  oontantil  idflDoe  hat  jie 
yodttcjed. 

X  Wh9e  thia  owmoir  waa  paniog  titoM^  the  jftm^  I  have  leerfved  tiia  Amr  fiiit 
mindttt  of  a  ¥|«f  ahte  ^eefegwd  woric  now  igMaA^  potiodkaUr  in-Qeimanj  by 

N(M£r  Smies,  vot.  v,  b 
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hoped,  with  Charpentier'a  long-promtBed  desciifitioii.  o£  tl 
Pyreaees.  It  is  also  understood  that  an  individaal  in  thid  cou 
try,  omineiitly  qiiaUfied  for  the  task,  has^for  a  considerable  tiwn 
been  employed  in  collecting  together  all  the  scattered  sources  < 
infonnation>  4vith  &  view  to  insoofporate  them  in  a  general  map  i 
Europe.   .       ^ 

In  this  advanced  state  of  the  seience,  a  general  coup  d^a^I  c 
the  sroimd  which  has  been  already  gained  seems  desirable,  an< 
in  tAls  view  I  have  durown  tc^ther  the  following  brief  noticefi 
elnbodying  their  cMt^ls  iib  £e  adc^ompanying  mm  (Pi.  XIXj 
in  wh#«h,  neglecting  the  detail  (an  object  predudea  bo£h  bjr  th< 
scale  adopted^  and  by  the  yet  incomplete  state  of  the  requisite 
observations)!  it  ia  attempted  alone  to  indicate  the  general  dis- 
tjdbution  of  the  .principal  cIosks  of  European  formatioasy  and 
nothing  fwther  than  amtroximatioH  is  professed.  I  aball  be 
fiiily  contented  if  this  sketch  may  be  considered  as  an  humble 
but  useful  subsidiary  to  the  more  extended  plans  of  which ,  1 
have  spoken ;  as  an  mdex  map,  it  may,  I  hope«  accom^J^h  tbis 
purpose,^  for  which  its  small  scale  particularly  qualifies  it>  aUow- 
ug  the  information  it  contfuns  to  be  comprehended  at  a  si|lg^^ ; 
glinpef .  while  those  general  relations  .which  £^e  the  gfe^ij 
obfects  of  true  science,  and  which  are  often  ahnost  lost  amidjijb 
tb(3  (MHQpHcation% of  det^l,  9te  brought  more  pTomineotlyJtrr- 
wardy  and  more  readily  seized  under  tnese  cirpumstanoes.      ^  .    , 

The  map  on  which  these  observations  are  laid  down  is  cojpi^4 . 
^  to  ii3  g7Ri*MiwP>^  Awijt  a^^       map  in  Ehel's  work  on  the 
Alps,..  aluQugh  the  great  advances  in  geology  have  required > 
an  almost  total  change  in  the  colouring  of  the  secondary  coqnr^ 
tiies,  and  floany  Wotrections-in  thatofdie  older  chfl4n^sQ.  that  ipi . 
its  present  state,  it  may  be  coneidered  as  ahnost  an  orj^ipul 
docTRQeat    It  will  be  fomd  to  imefaide  alL those  parts  of  lEufMe 
which  iMre  ,tho$t'is^portant  tp  the  present  object,;,  sinqe  la^ 
southetn  extremities  omitted  (Spain,  for  instance)^  lure  g^aerali^. 
.ter  yet  too  imperfectly  known  to  bav«  admitted  even  an  iffro^iL- 
mate  reprefentation ;  whiie  the  ScandinavisuiL  chains  of  tbe  nor^ 
^includin^  almost  ttie  whole  coimtsy  north  of  the. Baltic^  asfiur 
as  the  g^lf  of  Finland),  presenting  only  primitive  and  Iriiositl^a 
•rocks^  are  too  uniform  to  require  any. 

'Fhe  general  distinctioDS  which  alone  are  attempted  is  it|ii# 
tnap  reouce  themselves  to  the  following :  1.  The  more, fioci^ai; 
rockiS,  ineltxdtng  the  primiti^  and  transition  classef^  2^  Tha 
caroonifefous  series,  including  the  old  red  sandstone,  p»oii^a^9, 
limestone,  and  coal  measures.    3.  The  new  sandstoi^  aodmag- 


O.  SMMttiM  As.  ^iTfetttSdOwid  gwigagiUth  genlogigoh  4ttgeMeUO*  '  Wti  cfMidhs 

tA»i  and  h  hM  Mady.grstifi^  jone  tQ  fi^  i^  pli^  of  thpse  wfixofurs  nearly,  (xpcident 

with  that  a4li|>ted  in  jie  bresent  paper.    l)iaps  and  sections  of  Germany,  Bararia, 

I  .  *8iriilii|«iS,  mi^kd  ISfMl,  hinrt  ^iniAj  aifipeuftd  in^  this  work ;  and  I  regatd  mjrself 

.  v«8  tmmmi  in  IfffK^Hmm  uiftM^HoAmU  igyaey  <if  Awe  new  mterials  ia  the  acoom- 

pwflogmap.  
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n^an  lnMs«0ti«w  •■  4.  Tbe  Hag  tod  oolitic  0md»  (JoM  Miie6t^<l* 
of  tbe  French).  5.  Ghreen  sand.  &.  Chalk.  7.  T^itiaify  fo^- 
ations  reposing  on  the  chalk.  8.  Orerlying  t^p  and  Toieiaiic 
districts.      . 

I  shall  proceed  to  give  a  Imsty  sketch  of  the  general  dist^bu-' 
tion  of  these  fonnatioas,  fx^lowing  the  order  above  specified. 

1.  Primkim  mi  TrwmtUm  JOiitrkts» 

So  intittate  ii»  Ae  oonAexioii  bet^w^een  the  ireMiAose  rocks  of 
these  two  ^slinct  ^ras  (if  disfincf  iftdeed  t^ey  be,  whkh  seine' 
recent  geologists  appear  8lat>n^y  inclined  to  <|uestion)^  that  if  is^ 
iinposaiU«  in  any  genertd  tniip  (unless  the  seide  were  such  as  to 
adont  a  sepamt^  colonic  foif  each  individncd  totk),  to  assigh  anV' 
accurate  line  of  division^  In  tracing,  howtr^f,  the  tracts  whicie 
M\  under' this  description,  i  shtidl,  as  ftit  as  tti^btentfs  ilre 
affordeci,  and  the  nature  of  so  general  a  sketch  will  adiJrftySpeciF^ 
the  leading  character  of  the  constituent  folrmafidns. 

£urop^  may  be  considered,  when  viewed  under  its  most 
general  aspect,  as  presenting  a  vast  central  basin  occupied  by. 
me  deposits  of  the  secondary  and  tertiary  class,  surrounded  by  a 
bovder  of  alpine  chains^  exhibiting  the  older  rocks  of  which  we 
are  now  about  to  treat. 

This  border,  however,  is  not  continuous,  but  interrupted  by 
openings,  frequently  veiy  considerable,  separating  the  constituent 
chains. 

Neiihef  is  the  included  basin  exclusively  occupied  by  an  unin- 
terrupted series  of  the  more  recent  deposits ;  but  moui^aiii 
gr6ttpe8  of  the  6lder  rocks  in  places  break  through  the  mantle 
tnns  thrown  over  them,  and  reappear  towering  above  the 
vicinity. 

On  tlie  soiith  of  fhe  great  bounding  chains,  e.  g.  m  Spain^ 
Itai^,  8tc.  the  same  or  shnilar  secondary  and  tertiary  deposits 
ar^  repealed,  fornling  portions  of  another  great  basin  which  may 
be  des^iiated  as  that  of  the  Mediterranean. 

There  are  other  smaller  and  local  basins  comprehended  by  the 
tortuous  course  of  the  great  chains. 

The  chains  and  groupes  of  the  primitive  mountains  appear  to 
present  the  centres  ot  the  greatest  disturbances  whicn  have' 
affected  the  surface  of  the  earth,  their  strata  being  always  ele« 
tated  under  high  angles,  often  indeed  in  vertical  planes,  and' 
exhibiting  dislocations  which  can  be  referred  to  no  cause  but 
mechanical  violence. 

The  extent  of  these  disturbances  appears  often  at  least  to  be 
in  proportion  to  the  height  of  the  chain  ;  so  that  when  the  older 
chains  form  veiry  elevated  moimtains  (as  in  the  Alps  and  Pyre* 
ilees),  tiie  secondary  strata,  and  even  those  of  very  recent 
6rigin,  :are  thrown  mto  elevated  planes,  exhibit  extraordinary 
contortions,  and  themselves  form  lofty  collateral  mountain 
ranges ;  but  where,  as  in  England,  the  older  chains  are  compa* 

b2 
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TwtiTdY  low^  the  secQiulary^fonQQatioDa  (tKose  at  kast  which  suo- 
cee^d  toe  carboniferojus  series),  are  nearly  horizontal,  and  appear 
to  have  suffered  Uibtle  derangement,  with  a  few  local  and  limited 
exceptions,  such  as  are  presented  by  the  vertical  chalk,  &c«  of  the 
Isle  of  Wight.  The^  distinction,  therefore,  of  inclined  and  hori- 
zontal, or  floetz'*  rocks,  does  not  express  any  inherent  character, 
in  the  rocks  themselves,  as  deducible  from  their  relative  anti- 
quity (any  further  than  that  the  phenomena  must  induce  us  to 
consider  the  primitive  chains  as  the  scenes  of  the  greatest  and 
most  general  convulsions),  but  it  depends  merely  on  the  circmn- 
stance  of  contiguity  to  the  principal  chains. 

Oa  the  importance  of  these  observations  to.  geological  theory^ 
and  the  aupport  they  affprd  to  the  hypothesis  of  the  elevation  of 
the  mountain  chains,  it  is  needless  to  insist. 

I  proceed  to  trace  these  principal  chains  in  order,  beginning 
from  the  north. 

(A.)  Finland  and  Scandinavia. 

These  countries,  though  not  included  in  the  map,  must  yet  be 
noticed,  in  order  to  convey  a  complete  idea  of  the  chains  boundr 
ing  the  great  central  basin  of  Europe. 

They  are  almost  exclusively  occupied  by  primitive  rocks, 
among  which  gneiss  predominates,  and  characterises  the  law^ 
members.    Granite  is  of  less  common  occurrence,  and  alternates 
with  the  gneiss.    Mica  slate  succeeds,  on  which  granite  again 
reposes.    Transition  rocks,  principally  limestone,  containing  the 
tame  organic  remains  with  that  of  Dudley,  in  Staffordshire, 
skirt  the  primitive  district  on  the  southern  shore  of  the  gulf  of 
Finland,  m  the  Baltic  islands  of  Gothland,  Oeland,  and  Bomr 
holm,  and  in  the  Scandinavian  provinces  of  Gothland,  Dalecarlia, 
Nerike,  Jemtiand,  and  the  vicinity  of  Christiania;  in  the  latter 
locality,  a  phenomenon  of  the  greatest  geological  interest  occurs ; 
for  here  the  transition  limestone  is  covered  by  old  ?  red  sand- 
stone conglomerate,  on  which  reposes  a  porphyritic  formation  of 
various  character,  passing  at  one  extremity  into  decided  granite, 
possessing  all  the.  characters  of  that  formation ;  and  on  the  other,, 
into  basalt  and  wacke  equally  well  marked.    This  repetition  of 
granite  as  a  comparatively  recent  formation  covering  those  of 
transition,  and  its  association  with  rocks,  to  which  a  great  and 
increasing  majority  of  geologists  (increasing,  it  may  he  added, 
with  the  extension  of  the  science  itself,  and  almost  with  its 
existence  as  a  science  of  accurate    observation),  concur  in 
assigning  an  igneous  origin,  is  one  of  the  most  important  facts  yet 

contributed  towards  the  foundation  of  a  secure  theory. 

> 

*  It  has  been  objected  to  my  remarks  <m  the  term  floetz,  as  synonymous  with  hofi- 
jontal,  that  it  is  really  synonjrmous  with  stratified.  I  cannot,  however,  apprehen4  that 
it  i^  used  in  the  latter  sense  by  the  Wemerians ;  since  in  this  case  I  must  suppose  them 
to  apply  as  a  distinguishing  epithet  to  the  secondary  seriesj  a  character  equity  Wong- 
in^  to  the  majoiity  of  trantition  and  ^rrimitiTe  rocks ;  an  absurdity  which  I  do  atA  .wisli 
•  jmpul*  t«  &e«. 
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(B.)  Scotland— Ireland^England. 

The  bhains  traversing  the  Shetland  isles  and  the  Scotch  higbf> 
landa  and  lifebribes,  may  be,  perhaps,  regarded  as  continaatioas 
of  the  Scandinavian  range.  . 

Mica  slate  is  here  the  predominant  rock:  grailite,  however, 
forms  the  nucleus  of  several  mountains.  The  phenomena  exhi«* 
bited  by  the  junctions  of  the  granite,  s^d  the  veins  sent  off  by  it 
into  the  incumbent  rocks^  have  be'eii  here  minutely  studied,  and 
acimrately  described.  The  only  writers  who  have  yet  giveU 
precipe  accounts  of  this  district  (Drs.  Mac  Culloch  and  Bou^), 
concur  in  favouring  the  hypothesis  which  ascribes  to  the  granite 
anignepujs  origin.'?'' 

A  very  narrow  zone  of  transition  slate  separates  this  chain 
fiioni  the  great  central  valley  of  Scotland  occupied  by  the  carbo- 
niferous series. 

The  highland  chains  of  mica  slate  after  expiring  against  the 
Ixifih  channel  in  the  peninsula  of  Kirtire^  appear  to  be  resumed 
on  the  opposite  side. in  the  north*east  angle  ofiAntrim;  and 
diidiiigh  concealed  for  an  interval  by  the  overlying  rocks  of  the 
basaltic  area,  re-emerge  bey(md  them  in  the  west  of  B^riy,  and 
occupy  nearly  the  whole  of  Donegal,  the  sti^mcture  of  these 
oomilrt^fr  exactly  corresponding,  with  that  of  the  Scotch,  high- 
lands. Donegal  Bay  for  a  time  interrupts  tibie  continij^ty  of ^the 
chain;  but  beyond  that  Bay,  the  primitive  mountains <»  Sligo, 
Majro,  and  Connemara,  or  Western  Gaiway,  maiit  be  regarded 
as  its  prolongation. 

A  second  chain  of  mountains  parallel  to  the  former  tia verses 
the  sotttii  of  Scotland  skirting  on  that  side  the  great  carbecdferous 
raHey,'  and  forming  the  natural  boui^ary  between/thfts. country 
and  England.  It  is  known  \^  the  name  of  the  lead  hills  in  its 
central  mid  highest  part;,  the  rentlands,  fiCQ«  fomttingbraiiohes  of 
it.  <^It  consists  principally  of  tranintion  slate;  tihaoughwiMieh  sra- 
nitionucld  emerge  in  several  groupes;  and  niayii»»chfimctensed 
from  the  northern  chain  by  the  absence  of. mioaslala.. 

This*  chain  also  may  be  traced  in  its  prolongaiioniOQ^he  oppo- 
site coast  of  the  Irish  channel ;  its  abrupted  ends»  appearing  on 
eadi  side  of  the  usual  passage  across  that  channel  from  JRortpa- 
trick  to  Donaghadee.  In  Ireland  it  extends  from  .Down  into 
JLongford,' retaining 'the  characters  already  mentioned;*  the 
Mo^me  Mountains,  a  granitic  nucleus,  here  oonstitule^its  prin* 
cipal  summits; 

The  i^ontheim  chains  of  Ireland  may  -be  more  conveniently 
enumerated  ttfter  those^of  Wales. 

The  small  group  of  n^ountains  containing  the  lakes  of  West* 

* '  t  ijiiaxi  to  l)e  1iel«  considered  a»  only  faiihfuny  zepottiiig  ili^  ojnnioiii'of  ottei, 
aiaidog^'t'^readify  acknowledge  myself  strongly  influenoed  by  the  concurrent' testimoiiv 
of  aliiiott  every  late  and  minute  observer  of  sudi  districts,  and  caa  hardly  record  thsor 
•vidcBce  without  feeling  myself  convinced  by  It 


moreland  and  Cumbedand  iatha  next  which  presents  itoelf 
advancing  to  the  soath.  Granite  iB  here  of  confined  and  linui 
occurrence ;  various  rocka  of  the  gneenatoDa  family  and  iraE 
tion  date  predominate;  tranaitioQ  ^mestona  occurs  aaaooia^ 
with  the  slate. 

The  central  chain  of  the  Isle  fd  Man  lying  midway  betwf 
this  group  and  the  Irish  coast  is  also  conq^ed  principally 
trapMition  slate.. 

.  The  mountaiBB  of  North  Wales,  including  the  northern  half 
fioutii  Wales,  are  Uke  those  of  Cumberland,  composed  of  trao 
lion  slate,  and  many  varieties  of  gre^ustone  roclus.* 

Hie  Isle  of  Anglesea  presents,  in  addition  to  these,  chloc 
slate,  serpentine,  quartz  rock,  and  granite.  The  granite 
described  by  Mr.  nenslow,  who  has  given  a  most  elaborate  a 
kiteresttng  account  of  this  island  as  presenting  the  strongs 
evidence  of  igneous  origin;  and  having  bew  formed,  in  o 
itistailce  at  least,  by  the  fusion  of  old  red  sandstone  in  utu.  . 

A  zone  of  transition  limestone  skirts  the  east  of  the  Wdi 
chains  in  their  course  through  Shropshire. 

On  ^e  south-east  of  the  Welcn  chains  lies  the  deti^chi 
f^up  of  the  Malvern  hills,  consisting  of  a  protruding  tango 
sienitie  rooks  flanked  on  the  west  by  transition  limestone, .  di 

Sng  rapidly  in  that  direction,  and  appealing,  accoidia^  ^  }k 
omer,  as  if  elevated  by  the  protrusion  of  uie  sienitio  masa  < 
which  they  repose. 

la  the  centre  of  £c@hind  another  gro^ap.  of  sienitic  and  giiee 
stone  rocks  starts  up  in  the  midst  of  the  secondary  deposits  co 
etitutingtiie  rs^ges  and  tors  of  Chamwood  Foresst,  in  Leicestc 
chirB^-  -l^eedali^easures,  &c.  In  approaching  this  group,  ai 
uaiteh  disturbed  and  elevated.  Some  slate  rocks,  h^e  accopapai 
IbeeieBite.  . 

'  The  coasts  of  Ireland  opposite  to  the  Welch,  to.  which  we  nu 
iiext  pKoeeed,  present  in  the  Wicklow  mountains  a  fuUer  denreloj 
«ei¥t  ofthe  usual  primitive  series,  mica  skte,  gneiss,  &c.  than  ti 
fshains  last  deserU^d.  The  granite  here  forms  lower  mountaii 
principally  on  the  western  side  of  die. chain,  and  extends  into  tl 
fiiaina  attbeir  base,  nMoa  slate- conatitutingthe  loftiest  suounit 
,  ftritfjsiM^Qii  slate^  gtoenstone,  and  quatz^ek,  oc^ur  on  the  eas 
ern  border.  This  chain  prolongs  itself  to  the  soutb-west  throng 
Ijf^iexfoiidf  Oorki  and  Kerry,  wbeve  it  skirts  the  lakes- of  KiUar^e; 
buiia^ie  two  latter  counties,  transition  focks  aln^qsteic^usiye] 
oecuny^it.  Through  its  whole-  extent  it  forms  a,  z^n^.rai^kip 
paraikl  to>  thie  eouth^eastem  and  southern  ooas^  of  Ireti^ad ;  an 
It  is  a  remarkable  circumstance,  that  inany  rivers  risings  bey^a 

%  I  "Pfm  use  the  term  only  as  a  general  description  of  an  ^tended  'dfass  of  ro^ks  i 
Ca4er  ldri9,  ibe  Arraas,  &c.  and  do  not  enter  Into  the  neiore  minute  4Mafti]*id^  pttt 


life  ^K8i!^  lMH9«»^mt»^  tiWft  il»^idmw  1$  tiWHi^w^iifBlliqMi  «| 
6tA^if)(  iMc^  (^  sear.    Sttoh  119  ^  ^oaiitRoa  ^  tbe>  Bmov» 

'  'Che  Teiw  bf&nchittg^  ^  from  ^  gnuiite  ol  ttn  Wm^Umi 
mountains  ar^  well  displayed  on  t^e  oottit,. 

The  eastern  portion  of  these  chains  has  been  tteellently 
described  by  MT.W«iv«n'  .    i 

The  OmmwEii  chain  of  Deyomfhire  aisd  Comwatl^  is^  the  test 
wlijcb  remains  to  be  notieed  in  tbe  British  islesu  it  extends 
from  £!slBo6r  to  the*  Lsad'ft  £ad*  It  eshibits,  1,  A  eerieik  e( 
gmnitie  nuclei,  of  which  the  loftiest  and  moet  eoLlaensire  is  4he 
momi^lain  plaii^  of  Dartmoor.  The'i^rsnite  ramifies  iiaieihe 
idoumbeal.  sia^^  and  the  dttte  foi  a  short  ditttmo^ifomr-ils 
juHctibB  eesismes  an  appearanee  approaehiBi^  to  g%Ms,  ^hkli 
the  Huttoniani^  ha^e  iMHisidered  as  an  ekemtiOR  in<hiced'byithe 
eoiUtguHy  of  a  heated  mass.  2.  Skies  of «  de«i2>tfBl  ohoMtif 
and  .^tti  (that  is,  whether  primitive  or  t|«nsition)  so0we4» 
ilbeutlding  in  metalKferons  vems^  and  iraiversed  bv  ^oepbyiilii^ 
dykes.  3.  Slates  dec^idedl]^- of  tr ansttios  associated ^^ith  giatm^ 
hli'  ^ywaclte,  ifatisition  limesUme  and  gveenslotie^ottei^  the 
tett^or  ef  tibe  ^roope.  Serpentine  rocks  also  ocemr^<iq)ie«$ 
1!|Mi0etcteiy  estteamvely)  fMrobablrftS  membew  ef  the  deeadaiJtiuir 
m&otic  aevieis;  The  Ocrtm^n  €Min>  like  those  of  Ek^^land  gQn»r 
«sS)y;ie^d<Nitfilote  ef  gheiis  atid  mica  skitsi.  <  - 

Londy  Island,  situated  opposite  the  northem;  ocNieti  of  4hie 
dttm'  iftthe  middle  ^  the  Bftelot  ehsmnsi/  is  a  meMi  ef 'gia«iie* 
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r      ^  (O.)  Nifrman  hle$^  4md  North  We^stem  FrAW^s.^    .. 

*  'flielfdrman  nkeny  m^neh  may  ahneet  be  «eec(ideied^  is  %:9mii^ 
MMii&gimk  between  ihe  sisMlarly  constiteleil  eoii^itw^of  Ck>i» 
widl  am)  tiie  Cotentiay  are  princkmlly  granitie.  1>  fibiimepy 
fimBeate  ^rMite  ^nd  granit^e  in  the  nordietn^  and  ^i«Me^n«tha 
soiMiem  ^Kri^n.  2.  Jersey  mi  its  Uigker  and:  aoitbena  tfmt 
ctnieislas' t^f  granite;  in  its  southern  amdiower  ef  iiAdila  fepbsiiig^ni 
Hi  '-  9.  AM^rhey  has  on  the  south^weet'clift  ^  pf^^fif^  4mtke 
nmliiueast  low*  shores^  ef  a  grit  fMW&ed  from  giaaiwldftititus. 
4««  Sterefej  exhibits  trap  loeks  oh  the  wesn,-  aiitf  rienita^  ea^the 
«e<ith.*^(See  isceattnt  of  these  iries  by  Bi.  Mea  €iiMeefa,  <€Mf, 

« '.  *iDkdiiA  0^  Bntapei  and  la  F4»;wbe;^-*^Tbes0''i^pear>iitt.-«he 
tiattMri)f'mefireonstitQ6nt  rocks  and  metiUtteosie  ^deposite  to. 
%«^i*n^af><ii3eniMancie  to  the  Cornish  cheiins.  In  theCotentin 
Me  g^Mfite  appeits' ill  soiii^^tade^dscMedly'to  rest  Upoil  the  olay 
ViSmi^  Wmm^  rodk^  tkUernamg  with  ^aarta^Mek^Mperafayry, 
awl^aife^-  Alneh,  if  w>t  aUj^  of  this  chy  f  late  is  ^vide*ithr  that 
-eiMfMwkmi^i^  the  argc^tj^m»s.M^  nii^:^  Ijliuel 

Goaittembratuke  {smiiSemAyimm  hi^/otiomdmiJbim^Aj^j^^ 
trildMtes  oeewr.    in  ia  Vendee,  the  gmoitic  roeba  ajppeai*  1m 
jnedomiBate.     A   Hoe  drawa  ffom  Qiterboiiifg  by   Al^ii^^iMb 


Aiig«ir«»  tad  ftot^ay,  to  SaHet  &OkmBf  wiH  iadieiLtto 
ea^teni  botrndatr  of  tmwe  elniiiB  which  cfxtend  weiitwgUsd  to' 
Atlantic.    The  loirey  however,  Iweaks  diroii^  their  find  in 
odturse  to  the  sea,  and  where  they  open  to  give  it  passage,  a  01 
coal  basin  reposes  agidnst  them. 

(D.)  Central  Group  of  France. . 

-'  The  primitive  rocks,  after  phinging  for  a  short  iaterval  bene 
Ae  secondary  calcareous  beds/  reappear  in  great  force  in 
central  regions  of  France,  constituting  an  extensive  body 
mountains,  sending  out  various  ramifications  between  1 
sparc^j^'of  the  Loif^e,  the  Oaronne,  and  their  tributary  atreai 
teitig  bounded  on  the  east  by  the  Rhone ;  and  occupying  A 
gj'eati^r  portion  of  the  departments.  Haute  Vienne,  Oreuse,  C 
t^fZQy  Pay  de  Dome,  Cantal,  Loire,  Haute  Loire,  Rhone,  Loieer 
Vief'S^  generaOy,  this  group  presents  a  vast  inclined  plain  risi 
gradtiallv  from  N£  to  SW,  in  which  last  direction-  is 
principal  and  highest  chain,  that  of  the  Cevemies.  6Mn 
is  the  predominant  rock  in  this  vast'  mountain  plain,  slafl 
appearing  to  be  of  rare  occurrence.  In  the  departments  9tif 
Some,  Cahtal,  Haute  Loire,  and  Ardeche  (including  the'anei< 
districts  of  Auvergne  Forez  Velay,  and  Vivarais),  ridges  >« 
conical  peaks  of  basalt,  of  Trachyte,  and  of  volcanic  sooria>  1 
suoerimposed  on  the  elevated  granitic  plain,  and  constitute  t 
h>rae8t  suinmitB  of  this  group.  Similar  peaks  are  also  scatter 
over  the  more  lucent  deposits  contiguous  to  the  primitivetchah 
Many  of  the^e  peaks  contain  regular  craters,  and  streams 
iikidoijbtefd  lava  may  be  traced  from  them.  Many  ^  the  vaOe 
das^etoding^from  this  mountain  group  contain  deposits  belongii 
td^'ihe'eoa}  formation  reposing  against  the  primitive  clnd 
som^itiKnes  also  the  tertiary  deposi^t  from  upfillinss  in  the  valfe 
The  north-eastern  branch  of  these  ridges  (called  the  Beaim^ 
mountains)  extends  between  the  Loire  and  the  Rhone  as  rar 
the  diiitrict  of  Morvan  on  the  north  of  Autun,  where  the  oolif 
chains  of  the  Got^  d'Or  overlie  "and  abut  against  the  granif 
>  ^'The^^iaiiis  above  described  approach  on  the  SE  towards  t] 
FjFrMeeri>^  tefaving  Imt  a  narrow  interval  alon^  which  the  gre 
CstacS  de<  Languedoc  is  conducted ;  but  on  the  SW,  the  broi 
ba4n>ef  the  Gwonne  is  interposed  between  them,  exhibiting  d 
vegidiiir^sMM  of  eecondaiy  formations,  from  the  new  red  saiM 
t»dltY|0 'the  tefliary  beds. 

(E.)  Pyrninees. 

^  file  Pyrettnees  consist,  according  to  Raymond,  of  five  paiaB 
iMes ;  lllHIle^r,  a  central  zone  of  granite  bounded  by  two  soiiii 
tbse^t^tfesi  wnich  tfe  in  turn  succeeded  by  the  exterior  ealdsli 
Ous  chains ;  the  granitic  axis,  however,  does  not,-  as  is  asiili^ 
iiM!tan<lttnehains,fOfin  the  loftiest  crest;  but,  though  tbweiin 
ab^^ve  tile  collateral  chains  on  the  side  ef  Fraiice^  is  i^Mtmn 


1821]        ih$'pfifUipti<Jikut^mfk.  CMm  ^&ir^.  -  $ 

I6|i)^l^'tke«ckist08e,  iBMd  stiBoioTe  bvtbecalMrMUftlMuiil 
on^Anr  ittde^of^Spam;  th0  latler.foraui^  the  Xobtb  de  Marbcmi 
DAonti  Peidfi>  asid'  aH  the  loftiefst  euawulB  of  theae  moufUaiiuu 
Wharfc  renders  this  circumstaifce  more  remarkable. isi  that  this 
limestone  appears  from  its  organic  remains,  (Echini  and  Alcjro- 
ma)y  to  be  or  comparatively  recent  formation.  The  specimens  I 
have  seen  approach  nearly  to  those  v^arieties  of  the  younger 
dpkie  limestone  now  generally  considered  as  coeval  with  the 
green  sand  formation  of  England.  I  have  been  favoured  with 
me  stsht  of  a  very  interesting  letter  from  Dr.  Boue,  who  has 
recenUy  examined  this  chain;  he  observes  that  it  is  «ntirelv 
tinnwtion  (transition  slate  and  limestones,  and  raarle),  throusa 
which,  in  varioxts  places,  granitic  masses  protrude,  occasional 
surrounded  by  gneiss  and  mica  slate ;  these  latter  rocks  appear* 
iBg  as  they' recede  from  the  granite  to  pass  into  clay  slat04  Ha 
ajSs  that  the  various  phenomena  which  have  been  alleged  iQ 
pseof  of  the  igneous  origin  of  granite  (granitic  veins,  fragments 
ofiahile  imbedded  in  the  granitic  masses,  the  elevation,  contor** 
tm^  and  4lMocation,  of  the  slates,  together  with  their  altered 
dlamc^r  near  the  point  of  contact,  &cO>  ^^  bere  displayed4>a 
liu^'most  remavkable  scale,  and  with  a  deamess  of  evident 
Aearly  amounting  to  demonstration.  He  is  even  o£opinion,that 
tfai  dates  eaUed  primitive  may,  in  this  iiistance  at  Jea^ti  bm 
betsii'<<>fily  transition  slates  altered  by  the  igneous  influencjie ;  Uie 
traasition  limestone,  in  like  manner,  becomes  .converted  i^to 
granular  limestone  in  approaching  the  granite.  Gr^at  dyk^.of 
ffrecustcMie  and  syenite  also  traverse  the  slate ;  when  tblase  Mt 
hi^,.  the.  limestones  are  in  the  same  manner  altered. bjr.jfch^ 
«ontact»  and  may  be  seen  at  Pousac  elevated  ai^d.sjuppprtaditj 
tkcoi.  On  the  north  of  the  Pyrennean  chain  old  reA  sandfi|oi|fi 
and  tau^es  of  mountain  limestone  occur,  succeeded  by.Mm.-iM 
aandstone  with  salt  springs.  .  .. ...    mhsHi 

(F.)  Chains  of  the  Middle  Rhine,  or,  the  Vosges,  tie  ^Ifiqi^F^fesl^p 
the  Bergstrasse^  or  Odenwald,  andtheSge$s(;^'^['\l^^'\^^ 

>  Were  we  to  pursue  the  course  of  the  great.olu|ins,foiwag  the 
general  boundary  of  the  grand  European  basin^  we  ongbt^^i^-l^ 
next  place,  to  proceed  to  the  Alps ;  but  withia  the  UiintSvoiE^^ii 
basin  there  are  several  protruding  primitive  groupes,  <sjc^iift«a 
places  tbe  course  of  the  Rhine,  and  effectMie  a  lund-^^sftb^ifi* 
sion  between  that  part  of  the  basin  whica  lieS'ii|t:IfQft|MtQl 
Prance,  and  that  of  Central  Germany.  The  first  of  these  pro- 
truding groupes  to  be  noticed  are  those' which  skirt  the  opposite 
Bides  of  the  great  Valley  of  theRhin^  in  its  centrals  r4Bgy>n  ^f|>w 
Basics;  namely,  theVosges,  which  rise  an. the  left  bmk  ^^ 
lives  .i^bove  Colmar  aod  me  Black  Foi«iA,  or  Schw^rt^atd)  on 
.<|if^982^t,b9^k.     ,  .   j^ 

:<Tl^%,^oifg§a.^hibi(;  granite,,  transition,  sl^te,  ..Jii29(i§tpn^. .^ 
7p<a|ili)P9^    Tne  gri^ywaeke  nsAT  ite.cgi4fi(^  wiM^L  t^  porphyry 


JBj^  aceovJHig  to  Dr.  Book,  nmdi  atteied,  ud  tb^  Ite^ 
under  fhe  same  drcumstances,  asstones  a  granular  okas 
Traces  of  eoal  occur  on  tlie  liorders  of  this  chain  in  some  ] 
on  the  E  and  S,  and  a  conglomerate^  probably  beloiigiog^  i 
newer  red  sandstone^  often  overlies  ana  abuts  upon  the  pric 
locks  in  surrounding  the  chain. 

The  intermediate  vaUey  of  the  Rhine  between  dies€  mCHii] 
and  the  opposite  group  of  the  Black  Forest,  is  principal^  i 
pied  by  fonnations  of  the  tertiaiy  order. 


The  Black  JPores^.—- This  range  extends  near  the  right  baa 
the  Rhine  from  Basle  to  Rastadt ;  it  rises  gradually  from  it 
and  breaks  down  with  a  steep  escarpment  to  the  W.  Gn 
is  the  prevailing  rock,  occasionally  associated  with  gnetsfi. 
potphyritic  formation  sometimes  rests  on  the  granite,  ai|d  f< 
summits.  On  the  eastern  slope,  the  range  is  covered  hy 
overlying  red  sandstone.  Tb^e  Odenwald  rises  in  the  prolo: 
tion  q£  me  same  liae  between  Heidelberg  and  Darmstadt ; 
eonstitiition  is  exactly  similar.  The  Spessart  is  a  iimall  i 
hat/^  granitic  groiq>,  almost  close  to  the  NE  eiul  of  the  0< 

(Ou)  Chaiu  ^  the  Lower  Rhine,  or  Slate  MomUaim  of 
i  Ardennti,  Eiffek^  and  Rhingau. 

'.'■>  Tliis  is  a  district  of  low  mountatns  exclasirely  occufued 
titasition  rocks  (i.  e.  greywacke,  ^reywaeke  slate,  and  trainst^ 
UmestoheX  extending  from  the  Mense  above  its  iunotion  vi 
the  Ssinbre^  across  the  Rhine  below  Mayeaee  to  Marbarg«  I 
el|ate%^ndHar  tcy  evtsry  continental  traveller  on  aeeount  of 
iy;(|(^(liAceiit  defilje  which  opens  directly  across  it  to  give  passi 
£o)^  raqpid  waters  of  the  Khine  between  Bingea  and  Bona;. 
Mtensite  and  decided  volcanic  district  partially  overlies  the  tn 
^fibn  ro^ks  above  Bonn.  On  the  left  bank'  of  the  T4re#  ti 
region  presenting  plains  covered  with  ashes,  from  which  r 
sonei^  low^but  iveS  defined  craters ;  on  therigh^are  the  tcachy 
lOid  basliltio  sUQimits  of  the  Siebengeberge.  This  9dktsl< 
chain  is  jskinted  on  the  N  by  the  formations  ^old  red  saadstaji 
Bioiintaiik  limestone,  and  eoal ;  on  the  &  also,  the  laounlaiji&i 
stone  occasionallif  appears ;  but  the  new  red  sandatoae  geaera 
^eih<i^  the  tp«MSilionrockk  immediately*  .    , 


tj'"' 


(H.)  The  Hartz. 

t!bis  ia  ike  last  of  the  insulated  and  prolr ading  gronfis  wc  sh^ 
have  occasion  to  notice. 

'  It  exhibits  granitic  summits  :  but  no  gneiss  or  mioa  sfete  h 
yet  been  found  in  situ.  The  granite  is  succeeded  by  clay  slut 
and  the  usual  transition  series.  Tke.ooal  forms^ioarestsagain 
iike  transition  series,  'and  is  fottowed  by  the' new  i6d  aaaciitoi 


4%t)r  )»i9^tQae9,  coeval  with  our  zaagnesiw  ^ed^^  pepos^. 

(I.)  Tie  Alps. 

Having  surveyed  the  detaphed  groups  described  in  the  preced- 
ing paragraphs,  we  may  now  resume  our  account  of  the  principal 
chfji^  wh^re.  it  disjplays  itself  with  the  greatest  magnificence  in 
^  Qol^^^al  summits  of  the  Alps.:  the  older  rocks  constituting 
wis  chain  first  emerge  firom  beneath  the  more  recent  calcs^^eoui^ 
chains  of  the  Apennine  in  the  north-west  extremity  of  Italy. 
The  first  traces  of  the  primitive  rocks  appear  on  the  borders  of 
Twsc^ny  mi  Uguria.  Serpentine  i^  her«  the  prevaili?^  rock, 
^^  TjmsQany  this  forms  only  low  hills,  but  in  Eastern  Liguria,  j^ 
^o^tij^iites  tb^  nucleus  of  the  mountain  chains,  which  are  stiQ 
j^ed  the  Apenoinei.  Gneiss  and  micaslate  also  Qccur ;  granite 
}^r  ^theJC  rare,  but  beautiful  varieties  of  primitive  Hme^top,^  sure 
arried  in  several  places.  It  is  not,  however,  till  after  passing 
gaa^  that  the  name  or  character  of  the  true  Alps  begins  ;  bere 
it  pprtion.pf  them  called  the  Maritime  Alps  overhangs  th^ 
}^  ^f.  the  Gulf.  The  primitive  rock^  appear  to  skirt  tb^ 
pprfl/qr  abc^ut  half  the  distance  between  Qenp^  ^ndll^ic^^  yW^ 

*  AHthemapfl  andde8cripti«it«f  theHarttecmcurinproTioff  thisoite 
ttlkm  (which  has  been  eontravflrted  by  Mr.  Wewar),  widi  legiM  to  iht  greai  and  pHtt* 
dp0l  mtm  ^'  ik€  mtilw  todiRi^gmde.  My  high  mpect  for  my  oppoiaDt  ^ioriilur  oapUxfUi. 
Tcny,  and  a  general  l^tied  4^  dispute,  aiiaiog  ftom  seveyen^  for  the  Baconian  pn. 
cept,  '^  cotdi  et  cursB  sit  non  disputando  adveisariun  sed  opeie  naturam  Yinoere,'*  make 
lAvidoctafelt  to  misemploy  my  time  in-auoh  discussions ;  but  since  a  ogirnict  Tiaw  of  the 
lilaiaoiiaof  this  woek  ^hsdb  an  essential  point  in  the  identification  of  die  B^tish.and  coH 
tijpental  series,  I  pledge  myself  in  a  sboit  time  to  ^love  distinctively  tiiat  Freisleben 
does  expressly  recognise  t&e  rothe  todtliegende  as  ^  distinct  ibrmation  from  iSbai  of  th^ 
ttrboniferooli  locks ;  and  to  establish  die  superposition  absrve  givm.  by;'oopies  of  tlia 
aM^  aodjspolJiiM  of  the  distiicts  in  liiich  the  lotheUegende  occurs,  policing  .gut^f  tb^ 
itme  t^nia  die  aouroe  of  the  confusion  which  ^asoeeurred. 

From  ine  perusal  of  Kcfgptein'a  membitB  m  Q^rmany,  ii4i3ei3us  nOte  itak  pM&ig 
flnov^  the  press,  i  find  the  most  complete  confirmatian  of  this  opinbn^  the  vodkHiei^ 
gmde  is  nninianly  described  ^a  repoting  on  the  porphyry  and  c^al  fbqgaitfiQn.  ,|^ 
nec^iqBaqrf  iMywerer,  to  adyert  to  a  source  of  confusion  which  might  otherwise  arise,  froyn 
a  mututdmisoonceptibn  of  each  others  noniendatme,  betweffa  ue  Oermatt  tod  JGn^h 
geologists;  the  senesof  rocks  being,  as  is  agreed  between bodi parties,  1'.  COaL  8.  Bxr- 
pbyi^.  S«  Aed  sandstone  con^merate  On>the  todteliqgende  or  rothfo  Biutdatw)| 
4h  X#mettoDe  leparesenting  geologically  our  magnesian  lime  (alpen  kalkstein  of.  Kefe.r- 
stdn) ;  5.  Variegated  marie  with  salt  and  gjrps  0>unter  sancUtem).  The  English  geo- 
logiste  have  been  in  the  habit  of  treating  No.  S,  4,  and  5,  aai^Afehided^  under  one  gr^ 
fenntticm,  to  which  they  have  appUed  die  name,  new  red  sap^tone, .  in  i<^rder  to  dc^lm» 
g^ish  it  feom  th^  older  quart^ose  conglomesate  which  underlies  the  great  Hm^tone  form- 
adon  supporting  the  coal,  a  rock,  genially  reckoned  by  the  continentsl  geOU^ts  (para- 
cularly  by  Raumcr,  and  by  Beudant  in  his  excellent  woric  On  Huii^iiy')  ainofig  'the 
(zaosition  series. 

Hence  the  English  wiitew  lise-iodif^yendf.  ^  s^uoe  terms  for  the  rother  sandstem 
and^e  hunter  sandstein — a  circumstance  which  has  led  Keferstein  in  one  instant  to 
b^eve,  that  «  difierence  as  -ta  iicfr e^^iMed  between  hSitiaelf  aad  Bvoltlmd,  wii^in 
truth  a  difierence  of  nomenclature  was  alone  concerned*  n 

In  England^  jl^e  magpesian  Un^^ton^  .b^ng  of  limited  ocpui^eDce,  this  mode  of  v|ew. 
ing  the  subject  is  sufficiendy  precise;  but  it  wiH  be  necessary  in  order  to  prevent  the 
jecuitenoe  of  these  misunderstandings  to  hamioniz6  for  the  future  with  me  Oenbaa 
makUik^'^mkiomptdLai  the  d^ree  fomedons  m  *disiNiot«  diOHgh  yi»ti»>aii{pertHHliag  toi 
gmt^rder^  tSi[at,  namely,  of  die  newer  or  saliferaus  sandst^^e..  ,      .  •> 
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they  trend  inland^  and  are  succeeded  bv  secoadaiy  Iiills. 
Alps/  which  may  be  said  to  expire  on  toe  side  of  ItBfy,  s 
ratner  to  be  continued  as  to  their  geological  constkation  : 
primitive  chains  of  Corsica  and  Sardinia,  situated  directly 
site  (he  termination  of  the  Maritime  Alps  against  the  coasf 
in  the  line  of  their  prolongation.     . 

From  the  Gulf  of  Genoa,  the  Alps  pursue  their  course  fi 
the  NNWy  through  Piedmont  and  Savoy ;  then  turning  sud 
to  the  E  through  Swisserland,  theTyroI,  and  Stiria.  The  prii 
and  transition  chains  have  together  an  average  bread! 
between  50  and  60  miles.  These  are  succeeded  by  ex 
2ones  of  limestone^  principally  coeval  with  the  magnesian 
stone  and  oolitic  series,  the  carboniferous  series  being  appar 
absent,*  or  at  most  of  very  limited  occurrence.  The  beds  c 
Alpine  rocks  where  these  are  stratified  are  generally  yert 
the  bordering  chains  exhibit  marks  ef  the  greatest  dieturbi 
their  strata  bein^  contorted  and  dislocated.  Thus  on  the  i 
9dl  the  recent  csucareous  chains  appear  to  dip  towards,  ins 
of  rising  against,  the  central  and  primitive  ridges.  The  t 
following  sections  taken  from  Ebel  will  give  a  general  idc 
the  distribution  of  the  older  rocks  in  the  Swiss  poitron  of 
Alps : 

1.  Over  the  Bonhomme  and  Mount  Cenii. 

Clayslate  (Sallenche). 

Micaslate  and  gneiss. 

Primitive  limestone  and  clayslate. 

Gneiss,  granite,  micaslate,  hornblende  slate 

(the  Bonhomme). 
Primitive  limestone. 
Gneiss  and  micaslate. 
*        PrimitiTe  limestone  and  gypsum. 
*  Unexplored  interval  along  tne  upper  valley  of 

*  the  Isere.  ' 

.' \  !Primitive  limestone  and  gypsum. 

Primitive  limestone  and  micaslate  (Mount 

Cenis). 
Gneiss. 
Clayslate. 
Serpentine.  , 
Granite. 
Serpentine. 

2.  Ooer  Great  St.  Bernhardt 

Compact  felspar  and  slaty  sienite. 

Greywacke  siate. 

Compact  felspar  and  slaty  siemte> 


,(. 


'     .,■".( 


*  Mr.  de  ]s  Bedie  haM^hommrmf  nolicfd  tnem  of  i2ie  ooil  formatiaB  ia  <he  Col 
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MibaMate  aod  gnmite    -         ^      ,    .    \ 

PirhnHiTe  lim^aSone  aiid  gypsttm. 

Cfneiss. 

PrimitiTe  Umeatone. 

G&eiisB  and  micaslate  (Great  St«  Bemhard). 

Primitive  limestone  and  micaslate. 

Pfimitiye  limestone  and  talcose  rocka. 

Gneiss. 

Primitive  limestone. 

Hornblende^  slate,  and  serpentine. 


I  ••' 


ij 


3.  Over  St.  Gotkard. 
Gneiss. 

Gneiss  and  granite*    . 

Primitive  limestone  and  gypsum.  * 

Gneiss,  granite,  and  micaslate  (St.  Gothard).  i . 

HomUende,  slate,  and  greenstone. 
'  Pdmitive  limestone  and  gypsum.  .  .  ) 

'  ->'M    .  'Gneiss.  -  :  -r 

Oniite  and  gneiss.  -,  .y 

Micaslate. 

According  to  Ebel's  map,  the  transition  formations,  grey- 
wacke,  greywacke  slate,  ana  transition  limestone,  form  a  band  of 
small  comparative  extent  on  the  north  of  the  Alps^  the  rest  of 
the  chain  oein^  primitive  ;  but,  according  to  D'Aubuisson,  Mr. 
Brochant  considers  much  of  the  gneiss^  micaslate,  and  serpentine, 
of  the  Alpine  chains,  as  truly  belon^ng  to  the  transition  series : 
the  details  are  given  in  the  subjoined  note.'*'' 

*  H.  Biodiant,  Profeaseur  de  Min^nlogie  et  de  O^ologie  ^  Tfieofe  des  Minel^  alort 
tebBe  i  Mdatiera,  dans  la  Tarentaise,  en  observant  diven  poutB  de  eetb  ooDtr^  iut 
frappi  de  la  multitude  de  breches  et  de  poudingues  qui  8*y  trouvaient ;  il  Tit  les  lodiea 
de  oes  mointagnes  altemer  avec  ces  poudmgues,  et  avec  un  tenain  anthraciteiix  oontenant 
dee  empiemtee  v^g^talea.  JX  erposaces  fiiits  dans  un  mtooire  qu*fl  pubfia  en  1808,  et 
dans  lequd  <m  nous  montta,  pour  la  premiire  fins,  des  aohistea-mieae^,  des  serpentines,, 
des  quartz  en  roche  et  des  calcaires  grenus,  hors  dela  dasse  des  terrains  primitifls  et  pas- 
t^rimxs  i  Texistenoe  des  dtres  organises.  Ce  mimoire  dassique  et  fondamental,  pout 
employer  les  expresoons  de  M.  de  Buch,  fait  4poque  dans  cette  partie  de  la  science.** 

**  M.  Biodumt  a  poursuivi,  dans  les  Alpes  qui  avoisinent  la  Taieiitsise,  les  conqu^tes 

SiMl  Tenait  de  faire  anx  formations  intetm^dians,  et  il  ne  s*est  airdt^  -que  deyant  le 
ont-Blanc  et  les  Grandes- Alpes,  retenu  par  un  rente  de  connderaHon  pour  ieuf 
midemie  prirogaUvA  de  primordiaHti^  et  par  cette  d^vation  qui  les  pl^  au  premier 
rang  panni  les  montagnet*  de  TEurope :  mais  sans  d^sesp^ier  qu'un  joor  de  nouveiUei 
dferovertes  ou  de  nouyelles  analogies  ne  les  fissent passer  dans  les  terrains  intermediaresj 
ct  en  remarquant  formeDement  que  lors  meme  que  ces  hautes  Alpes  i^ppartiendraient  moat 
temina  piimxtifB,  elles  n*4taient  s^par^es,  par  aucune  inturuption,  du  terrain  interm^ 
diaze  de  la  Savoie,  et  qn'il  y  avait  oontinuitg  entre  la  formation  de  oes  deux  terrains^ 
condnaion  tres-importante,  etsur  laqudle  nous  avons  d4Ji  iaAUK, 

^  Je  lemaiquerai  id  que  Imsqu'en  1807,  M.  Brodwnt  fit  le  memoimdont  les  oonsf. 
^[neiiees  ont  w  adoptees  par  tons  les  min6ralogistes,  ce  savant' manquait  encore  d'une 
«paitie  des  preuves  qui  les  rendent  aujourd*hui  incontestables ;  alors  on  n*avait  paa 
-aribbfeHxImr^destbquiUesdi^IeseideaireBdfilaTa^^^         '      -  ^    '-  '^  * 

^^  Depuis  les  observations  de  M.de  Brodiant,  dit  M.  de  Bacb,  je 
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In  tkU  tiia|>  abo  adonble  xone  of  primilife  liaieslx>ti9  in  re{ 
seated  purauing  its  cooise  with  undeviatiiig  regalarity  on  eit 
side  the  axis  of  the  chain.  In  the  Tyrol^  the  seoondany  lis 
stones  encroach  more  on  the  primitive  chains^  wkin^h,  tho« 
still  of  conifiderable  height,  are  tame  m  their  featores,  and 
more  than  rivalled  in  deration,  and  ftt  svrpassed  m  grande 
by  the  oolitic  ranges* 

The  steepest  esearpmeat  of  the  Alps  w  miformlj  towards  i 
Italian  side. 

(K.)  Chains  surrounding  the  Basin  of  Bohemia,  includiifg  i 
Bohemer  Wald,  the  Thuringer  ivald,  the  lirzegebirge,  i 
Reisengebergfj  and  the  Sudetengeberge,  ^ 

The  central  line  of  the  Alps  may,  perhaps,  be  oensidered 
prolonged  by  the  primitive  cbaiu,  wfaadi  passes  ftom  P^esbnrg 
join  the  Carpathians ;  but  on  the  NW  of  this  line  is  a  irast  grOi 
of  ancient  chains,  extending  between  Vienna  and  Dt^esden,  coi 
pletely  enclosing  the  sources  of  the  Elbe,  or  the  gneat  basin  i 
JBohemia,  and  Uius  {onams,  as  it  were,  a  detached  rine  in  fvo 
of  the  general  system.  The  Bohemer  Wald,  or  branches  cot 
nected  with  it,  closes  this  basin  on  the  SW  and  ftE^  rangii 
round  the  sources  of  the  Elbe.  On  the  NW  border,,  daysla 
alternating,  with  greenstone  rocks  prevails;  but  in  the  rest 
the  chain,  granitic  rocks  predominate. 

The  Fkhtel^eberge  connects  this  side  of  the  Boherner  Ws 
with  the  Tbunnger  Wald :  it  exhibits  granitic  summits  skirtc 
by  elayslate  and  greeiistone.  The  slate  district  is  very  extensii 
en  the  N. 

Vfnt  ThuringerwiElld  (a  branch  extending  from  the  Wff  df  th' 
primitive  circle)  exhibits  granite,  gneiss,  and  micaslate,  skitte 
on  the  S  by  the  overlying  deposits  of  rothe  tpdteliegende  an 
captifetons  slaty  limestone  (our  new  red  conglomerate^  an 
magnesian  limestone  series).  On  the  N,  porphyntic  rocks  ovei 
hfing  'those  of  Ae  coal  formation  occur. 

« 

rele  got^  mime,  en^  Kardgny  et  Sajnt-Maiuioe,  ipie  toas  lea  nnguHen  pmidiiigiii 
Im  vilIMe  de  Tnttit  ji^iTJk  Vafetsine,  que  les  socfaers  de  gnefs  efitre  Mtftigily  efc  Sun 
BimhMV,appwticnBai4  au  ten*iii  liegraitmack&f  «t nejdiitpai  foimitiiik  Cee fteh^ 
te  fedNNivent  ^Uavtout  l6  Valan,  quoique  saiM  poudinpiea." 

The  date  of  Glam,  containing  &h  and  turtles,  which  has  sometimes  been  eensidof 
m  ttaniitiDn)  appeals  redicr  to.  belong  to  the  seoondory  rocks. 
•  I  am  dfsisous  to  a^ail  myself  of  iUe  omottunity  to  eoneet  an  enor  I  have  inadta 
tently  committed  in  quoting  a  statement  or  Dr.  JUaeCuQach'e  on  a  mbjeot  anriy  am 
nooted  with  this.  In  noticing  his  discorery  of  a  calcareous  fonnstion  oontainiog  oigsfji 
MOMine  untelying  the  gneiss,  I  have  hastily  used  ^e  term  grypUte  limestone  hut  tti 
ibssib  obssrveAwere  really  <HrtheGenilBtes:  the  wlMde  eenteneb  is  she  es^tHntnd^tao  gem 
rally,  and  without  sufficient  piedsion.  Instead  of  tiie  brief  clause  ^'  a  gryphite  lim< 
stone  underlying  gneJss  in  one  of  te  HelnicfeB^'*  I  eugfatto  hM  written  ^alimeBtoD 
ftmatien  underiying  gneiss  in  Garragh,  the  most  northerly  of  the  Hebrides,  and  i 
the  shores  of  Lodi  Eribol  on  the  adjoining  main  land,  which  at  Ji^beieoptiim  asobai 
dinate  bed  of  calcareous  sandstone,  cxhibtlftig  traces  of  orthoeeratxtos.''  The  |)optar  bs 
little  doubt  that  the  associated  beds  of  Ae  limestone  will  also  be  found  to  oootain  simila 
fdmaiss  both  at  Eribol  and  in  Garragh  Iriand. 
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The  finsegefaerg^  (fanmnj^  the  KW  bender  oi  &«  BdlnnidhBiii 
basin)  preseftits  the  samepmnitiveToeks  skirted  by  thetiunsTfioik 
series.  Its  ridge  siipportsr  in  mstiy  plaeies  fatstuated  basaltic 
summits,  which  are  also  abundant  on  the  Bohemian  side,  idiere 
inthe-Mittelwald  between  the  Eraegeber^e  and  the  E^,  tt^y 
repose  on  tertiaiy  depoe»ts  containing  ligmte.  PorphyiYlic  toAn 
overlying  coal  abound  on  the  N  of  tms  chain  as  in  the  Thuringer- 

The  Riesengebetge  (a  continuation  of  the  Erzegebei^  Mthe 
opposite  side  of  the  Elbe,  forming  the  north-eastern  border  of 
tne  Bohemian  basin)  has  a  central  granitic  axis,  skirted  hj 
gn^s  sometimes  including  nucaslate,  by  clayslate,  and  lastfy^, 
by  transition  rocks ;  The  gneissy  zone  is  most  extensirie  on 
the  north,  and  that  of  claysl^te  on  th&  atouth,  of  the'  ccilftral 
r«ise.  Beyond  the  ^aHey  of  the  N^isse,  the  continuatioil 
of  this  chain  (here  principally  composed  of  claysIateX  asiiumes 
the  name  of  die  Sudetengeberge,  and  ranging  round  the 
district  of  Glatz,  unites  itself  with  the  siffty  ridges  proceeding; 
(tmm'tiiB  Bohemerwakt,  thus  cotnnleting  1»Le  eiidosunfe  fk  ihe 
BohiHnian  basin  (which,  as  we  shall  hereafter  see,  is  occnpied:bir 
therearboniferoiis  series,  new  red  sandstone^  teitiaty, ana  basal- 
tid  ftMPniations).  The  Valley  of  the  Oder' on  the  north,  and  df' 
If  •!!»»«  ob  the  south,  sepamfe  these  chains  from  those  of  the 
OTolongation  of  Alps  towards  the  Carpa&ians  mnging  by 
PrealMu^ 

(L.)  Carpathi€m  MoAniains. 

Tliese  mountains  range  in  a  semicircle  round  Hungary  ftoxfi. 
Presburg^  on  the  W,  to  the  neighbourhood  of  Belgrade  on  the  E; 
the  ancient  rocks,  however,  are  not  es^hibited  on  the  surfac^^^ 
tbrpiigboii.t  the  whole  of  this  sen^icirele,  there  being  an  interyal . 
near  the  middle  of  its  course  (above  the  sources  of  th^  rivev , 
Theiss)  in  which  the  older  rocks  only  appear  in  patches  bursting* 
through  an  overlying  sandstone  deposit.    With  this  eicc^ption* ' 
however,  which  does  not  amount  to  more  than  a  sixth  part  of 
the  whole  semicircular  range,  the  older  formations  are  unipterr 
rupted*  '^^y.  present  first  a  central  grsmite,  then  granite,  gneiss^ 
and  micaslate,  alternating  together.    3.  Micaslate  and  clayslate 
containing  granular  limestone.      4.  Serpentine  diallage    rock 
(Euphotide)  and  greenstone  porphyry.    5.  Transition  rocks. 

Iiaving  enclosed  Transylvania  by  a  rapid  bend,  the  primitive 
chain  crosses  the  Danube  below  Belgrade. 

It  then  appears  to  extend  itself  to  the  S,  turning  round  to  the 
E,  and  forming  the  chain  of  the  Balkan  or  Mount  Heemus. 

(M.)  Mount  Balkan  or  Hamus. 

I  aai  not  acfjuainted  with  any  geological  description  of  this 
chain.    'Macmichael,  however,  observes,  in  crossing  it  from 
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Gablovato  Shi|»ka,.  that  th«  ttrata  on  the  N  are  general^ 
reous^  and  the  summit  a  Uue  or  Yarie^ted  marble  ;  bu< 
4eBcent,  the  rocks  change  to  a  hard  argillaceous  schist^  a 
ing  in  large  veins  of  (]|aartz. 

On  the  S  of  the  Crimea  is  a  tract  of  slate  whieh  may  b^ 
longation  of  this  chain. 

(N.)  The  Range  of  Caucasus. 

This,  though  beyond  the  limits  of  Europe,  is  neoe 
included  in  our  present  survey,  being  placed  exactly  on  tl 
lopsation  of  the  line  of  Mount  Balkan,  and  of  the  slat; 
<ii  Uie  Crimea,  of  which  it,  therefore,  appears  to  be  the 
tinuadon,  forming  with  it  the  soulliem  border  of  the 
£Qro|)ean  basin.  It  is  said  to  exhibit  the  usual  priaiitiv 
transition  rocks  skirted  by  compact  limestone,  and  to  e 
near  its  centrie  some  overlying  summits  of  floetz  trapu 

_  n 

(O.)  Granite  Plains  of  the  Dnieper » 

These  appear  to  constitute  a  group  of  primitive  rocks  pre 
ing'  through  the  secondary  and  tertiary  deposits  of  the 
basin,:  granite  principally  prevails,  and  the  country  is  chai 
ris6d  by  the  unusual  circumstance,  that  although  of  pria 
sirifctuirey  it  is  yet  Iow»  and,  except  where  furrow^  by  the  vi 
of  the  rivers  traversing  it,  level. 

(P.)  The  Ural  Chain. 

The  great  European  basin  is  open  through  a  wide  inte 
destitute  of  any  jNimitive  barrier  towards  the  Caspian  and  d 
Whether  any  primitive  zone  exists  behind  these  mland  seas 
<  how  far  the  secondary  deposits  extend  in  this  direction  into  J 
is  unknown ;  but  on  the  NE,  the  Ural  Mountains  on  the 
'fines  of  Europe  and  Asia  again  present  a  primitive  bordet,  e 
ibiting,  according  to  Pallas,  the  usual  central  and  collateral » 
of  ancient  mountain  chains.  It  seems  probable,  but  has  m 
Ibi&lieve,  been  ascertained^  that  the  primitive  rocks  of  Finkm 
the  north  of  the  great  basin  extend  along  the  shores  of 
White  &ea  till  they  join  the  northern  extremity  of  the  1 
chain,  thus  completing  the  primitive  margin  of  the  basin  on  i 
side. 
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Articu  II. 

On  Fossil  Human  Bones^  and  other  Animal  Remains  recent^ 
fomndinGermany.  By  Thomas  Weaver,  Esq.  MRIA.  MBJDS. 
MWS.MGS. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SOLf  Tofiworthy  WotUm-nnder^dge,  Dec.t^  1889. 

.  The  admirable  paper  of  Prof.  Bucklaad  ou  fossil  teeth. and 
bmiesy  discovered  in  caves  and  diluvian  gravel,  in  England  and 
on  the  Continent^*  has  excited,  as  might  have  been  expected^  a 
1^1  degree  of  interest  ip.  the  pubhc  mind.  Persuaded  of  tJva 
wue  attached  to  every  addition  to  our  stock  of  knowledge  tb|t 
ttay  tend  in  any  measure  to  elucidate  the  effects  of  diluvial^  or 
post-diluvian  action,  it  appeared  to  me  that  an  acceptable  ^&^'> 
vice  mi^ht  be  performed,  by  <^onveying  to  the  Enghsh  reader  an 
account  of  the  fossil  human  remams  lately  discovered  in  Gerr 
mwHir,.  in  company  with  those  of  otfa«r  ammals,.near  the  v^ey 
of  die  Elster.  The  facts  detailed,  and  the  speculations  ineiice 
illiaiiig,  which  proceed  from  the  pen  of  the  JBaron  von  $<)blQ- 
illieiaiy  are. contained  in  the  following  paner,  to,  which  I.1]^V0 
fM^d  a  few  notes.  You  will  favour  me  by  inserting  it.in/t^e 
Annals  of  Philosophu  ;  and  I  am.  Sir, 

Your  most  obedient  servant,   '  ' 

T,  Wbavbe.  ' 

Geological  Description  of  the  Environs  of  Koitritus,  wifH '"  to 
.Account  of  the  Fossil  Bodies  discovered  in  that  Viciniti.f   *' 

The  recent  discovery  of  human  bones,  as  well  as  those  of 
o^er  animals,  in  a  fossil  state,  inthe  neighbourhood  of  Kostriiai, 
eamiot  fail  to  render  a  description  of  that  district  interesting  ip 
naturalists  in  general, 

.  I  had  an  opportunity  of  examining  that  |/art  of  th^  cqui^try 
this  spring  (18^0),  in  company  with  Mr.  Braun,  Coi^nsellbr  ^ 
the  Land-Chamber,  a  gentleman  distinguished  by  njs  exjaf^ 
qmeralogical  knowledge.  Its  geologicsd  relations  are  so  w^U 
exposed  m  the  ranges  of  hills,  and  in  the  quarries  opened  ion 
their  declivities,  that  no  room  is  left  to  doubt  the  disposition 
and  order  of  succession  of  the  different  floetz  formations,  which 
appear  in  that  vicinity. 

The  valley  of  the  Eister  extends  from  Kostrit?  to  the  N,  in  an, 
average  breadth  of  about  2^  English  miles,  flanked  by  heights 
which   are  covered  with  fertile   fields,    and  sUghtly  wooded. 
These  eminences  form  connected  ranges  on  both  bwks  of  the 

•  FnbUahed  in  tbe  flifloflophiaa  Traoiadaoiit  Ibr  1898,  Fttt  I;  aadata*  k  iIm 

AnnaU  oj  J^ntiosophy  ibi;  August  and  ikpteoiber,  153*. 

f  Fnm  the  Introductioii  to  th«  Petnfiwteiiktiiide  of  the  B«mi  v«i 
Goduu     18SQ.  ^ 
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Ebter,  passi&g  Politz  and  KlMchwitz ;  that  on  the  E,  near 
ol^taining  the  greatest  elevation.  The  bottom  of  the  valle 
f 8. perfectly  smooth^  refreahing  the  eye  with  its  verdaai 
dowSy  diversified  with  groups  of  trees,  from  among  whicl 
Villages  and  mills,  rrom  the  heights  above,  an  exti 
varied,  and  very  agreeable  prospect  may  be  enjoyed,  parti< 
toward  the  N  in  the  direction  of  Qera. 

The  foundation  upon  which  the  floetz  formations  repo8< 
^ists  of  transition  reddish-grey  clayslate^  and  firm  fine-g 
greywacke.  The  former  may  be  seen  in  the  valley  of  Ele 
Sgginff  30*  E  of  S,  and  W  of  N,  and  dipping  70°  —  76° 

SET  It  rests  on  the  greywacke^  which  first  appears  I 
Bstritz,  rising  further  o  into  a  considerable  clin,  and  en 
Ifiginthis  quarter  traces  of  old  mining  works.  Lamelli 
phate  of  barytes,  with  disseminated  malachite,  occurs  in  < 
the  old  hillocks.  The  clayslate  is  immediately  covered  I 
older  floetz  hmestone,^  which  rests  upon  it  in  an  uncon 
able,  and  neatly  horizontal  position.  The  lowest  strata  are  s 
and  occasionally  somewhat  Utuminous;  but  in  some  p 
wliere  they  nearly  adjoin  the  clayslate,'  they  are  also  micac 
and  of  a  smoke-grey  colour  (belonging  to  the  so-called  zech 
pt  argillaceous  hmestone),  and  are  traversed  by  small  rein 
fissures,  which  contain  galena.  In  the  upi>er  strata,  the 
« mica,  and  bitumen,  disappear  entirely,  and,  in  their  stead,  t 
of  veUow  ochraceous  ironstone  become  visible. 

ML  these  appearances  are  very  common  in  this  formatM 
limestone.  We  no  where  observed,  in  the  places  we  exam 
,ihe  bituminous  or  cupriferous  marl  shale,  nor  the  todtUegi 
Both  appear  to  be  wanting  in  the  vicinity  of  Kostritz,  an< 
.latter  first  occurs  between  Gera  and  Pforten,  where  it  is  exhi 
in  all  its  varieties.f 

'  The  limestone,  just  described,  ranges  principally  on  the 
bank  of  the  Elster  toward  Gera,  as  far  as  the  vicinity  of  1 
mannsdorf,  and  again  on  the  right  bank  near  Politz,  where 
well  displayed  in  several  (^^uarries.  On  the  other  hand,  the 
sum,  wnicn  is  imbedded  in,  and  subordinate  to,  this  limesi 

*  The  older  floeCs  limestone  of  the  Baron  von  Schlotheim,  noticed  above  is  the 
•1  the  lower  ioeti  limestone  formation  of  Germany  described  by  Frdesleben,  tfa 
floets  limestone  of  Werner,  the  equivalent  of  what  has  been  called  the  magnesian 
•txme  finmation  of  England ;  in  illastration  of  which,  see  my  papers  in  ^e  Ann 
.FMHomhy^  for  October,  November,  and  December,  18^1 ;  and  August,  18SS.— 

•f  The  meaning  attadied  by  the  Baron  von  Schlotheim  to  the  term  todUiegen 

oonnstent  with  that  of  German  writers  in  generaL    In  the  restrictive  sense,  it  si( 

Ae  dd  nd  sandstone;  in  the  enlarged,  it  comprehends  the  cgal  foraiatioD  ak 

piMf  of  whidi  St  may  be  sufficient  to  refer  to  the  Petrefactenkunde,  Introductioo 

and  6,  where  the  author  observes,  "  Certain  petrifactions  are  found  in  the  coal  tarn 

■  mnd  slate  clay  that  are  subordinate  to  the  todUiegende^  or  older  Jloetz  sandstone^* 

■gain  in  p«  885,  of  the  work,  '*  In  a  general  point  of  view,  petrified  wood  may  h 

to  be  of  rare  occurrence  in  the  coal  meaturet  of  the  older  sandstone  formation^  as  « 

tin  cmI  ffnilMWiiiiiB  of  more  ikctaA  origin.*'    I  sh6uld  hardly  have  thoughtit  nm 

to  adveirt  to  ihis  construction  of  the  term  todtliegende,  had  it  not  been  lately  a 

mwHil^    (Oau  ala»  bj  Geological  RenuoScs  m  the  Annais  of  PhUotsphy^  for  An 

ISaii.}    I  may  here  observe  that  todtliegende,  rothliegende,  and  rothe  todtliegendi 

i^nonyMious  terms  with  German  authors^ — T.  W. 
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occafs  at  ib&  foot  of  the  opposite  radge,  on  the  W^  near  Kos* 
tritz  and  Kaschwitz,  in  the  eame  manher  as  it  M>pears  near  Ties- 
ishiitZy  not  far  from  Hartmannsdorf,  in  the  whole  of 'which  extent 
the  numerous  gypsum  quarries  afibrd  an  insight  into  its  charac*^ 
ter.  The  depressions  and  sinkings  of  the  earth  which  occur  in 
ihe  vicinity,  proclaim  that  we  have  entered  upon  the  domain  of 
the  cavernous  gypsum  and  limestone,  the  latter  of  which  is,  aft 
usual,  covered  by  the  variegated  or  new  red  sandstone  forma- 
tion, which  appears  near  Hartmannsdorf,  and  on  the  ridge  of 
the  chain  of  heights  near  PoUtz.  Over  the  whole  of  these  BoetK 
formations  is  spread  an  alluvial  loamy  tract,  which  is  sometimes 
sandy,  extends  for  many  miles,  and  yields  to  the  landholder  a 
rich  return  when  duly  cultivated:* 

After  this  concise  general  view  of  the  country,  and  of  liie 
't>rder  and  succession  of  the  floetz  formations^  appearing  near 
Kostritz^  I  now  proceed  to  a  nearer  description  of  tne  limestone 
and  gypsum,  with  a  detail  of  the  circumstances  uncter  which  the 
boTies  of  land  animals  are  not  unfrequently  found  in  those  rocks. 

The  varieties  of  this  limestone  formation  have  obtained,  as  is 
VreH  kilown,  different  appellations  from  miners,  among  which 
feechstein  is  one  of  the  principal.  Near  Politz,  th^t  Kind  of 
zechstein  appears  more  particularly  to  prevail,  which  passes 
into  the  cavernous  limestone,  being  traversed,  as  may  be  seen  m 
the  uf^per  quarries,  immediately  under  the  new  red  sandstone, 
by  very  considerable  fissures  and  cavities,  which  often  exceed 
12  feet  in  breadth,  the  walls  of  which  are  coated  with  stalactite ; 
while  the  smaller  fissures  are  frequently  wholly  filled  with  that 
substance.  The  rock  ranges  30°  to  46°  to  the  E  of  S,  and  W 
of  N,  with  an  inclination  toward  the  NE^  in  strata  which  are  in 
some  places  a  few  feet  thick,  and  in  others  very  thin,  alternating 
with  slight  layers  of  clay  marl,  that  are  partially  sandy  ;  being 
-also  traversea  by  numerous  fissures  in  various  directions.  Ac 
the  foot  of  the  heights,  this  limestone  approaches  more  nearly  to 
the  character  of  zechstein ;;  and  in  the  next  quarry,  near  Polity, 
it  contains  aphrite,  distributed  in  nests,  yet  only  in  small  por- 
tions, and  not  in  such  considerable  masses  as  occur  on  the  other 
side  of  the  ELster  toward  Gera.  In  the  vicinity  of  the  latter  - 
town,  the  rock  appears  as  gryphite  limestone,  yielding,  as  is  well 
known,  fine  specimens  of  gryphites  aculeatus  and  g.  cymbium, 
beside  indistinct  remains  of  otner  shells,  which  seem  to  belong; 
to  mytulites  ceratophagus  and  terebratulites  lacunosus*    On  the 

*  I  have  thnmghout  this  paper  employed  the  expression  aUuvial  traoii  orJiymmUom 
ifutfg^wdiwememte  gdnrge)  in  the  sense  established  hj  common  usage ;  namefy,  as  p 
l^eral  ter^l^  comprdiiending  both  dUuvian  and  post'iUuviatt  deposits,  yet  involvittg 
DO  absolute  decimon  with  respect  to  dther  era.  WKereyer  such  epochs  are  distinctly 
marked,  the  latter  terms  become  strictly  appn^riate ;  but  in  questions  of  a  doubtful 
aatare  (such  as  that  which  constitutes  the  subject  of  the  present  artide)  thefinmcf 
xjptains  iu  use.  To  ofmfine  the  signification  of  the  word  aUu^  to  thai  oi  jpott'^Uiuviam 
merely,  aa  lately  proposed,  would  be  to  deprive  ourselves  of  a  uafi^il genvEal  em<wiinni 
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0M»rkmii,  i»  jflie  Boitto  jyie>totot,  I  ktve  not.ot>i(rtiirtd(i 
j^triffti^kms  of  sheUa^  At  the  lalter  pk^e,  th^  upper  .quil 
iitiiftted  near  the  middle  of  the  declivity,  is  particuUriy  .ineti 
live»  exhibiting  wide  fissures  iwd  cavities,  entirely  filled  with 
tjlimal  loamy  deposit,  that  covers  the  whole  country  to  a  gi 
^AAent.  Considerable  masses  of  stalactite  appear  ia  8ev< 
olac^s^  and  here  principally  were  found  those  oones  of  h 
land  animals  noticed  in  the  following  description,  and  uqw  (q 
tained  in  my  collection.  They  were  met  with  at  the  deptl 
about  20  feet,  imbedded  in  the  loam  of  one  of  the  widest  ei 
tiea.    They  consist  of 

<    I  •  Lower  bones  of  the  foot,  hoUow  bones,  dorsal  vertebrae,  i 
fragments  of  bones,  of  the  rhinoceros  antiquus  of  Bluoi 


.  A.  Lower  iaws  and  single  teeth  of  a  species  of  hone  of 
former  world,  particularly  distinguished  by  the  extraordiu 
Icttgth.of  the  teeth. 

n  £  Dorsal  ▼ertebras  and  hollow  bones  of  ruminating  animi 
belonging  to  species  of  the  or  and  deer  tribes  of  the  aoci 
wodd,  of  aa  unusually  large  size.  Of  the  latter  occur  also  v 
brae  pieces  of  the  horns,  with  the  coronets  adhering,  and  bi 
anSers  and  branches  of  great  length :  these  closely  resemble 
drawings  of  Ctivier,  torn.  iy.  pi,  I,  fig.  3 ;  but  it  is  doubtful  w 
th«r  they  are  derived  from  tne  Cervtu  elaphas  primqrdiaUs, 
tiom  tl^  Ake  gig^uUea,  the  upper  or  pahn  part  of  the  horns  bei 
wanting. 

'.  4^  l^wer  jaws,  with  the  teeth  mostly  in  a  perfect  atalie 
preservation,  of  a  large  species  of  hyana  of  the  former  woi 
eoMS  crotuimfoirmis  major.    Cuvier,  torn.  iv.  p.  28,  figs.  10, 
wad  14. 

(?.ifi.  *Plaf;meDt8  of  the  upper  and  lower  jaws,  and  single  tusb 
\k^)U9:dilimamis^  which  aporoaches  most  nearly  to  thtjof^ 
Cuvier,  tom.iy.  pi.  1,  figs,  o,  7.  Compare  with  Mem.  sur 
(taiiukChats^  pL  1,  figs.  3,  6.  It  is  doubtful  whether  the  fin 
ments  of  one  of  these  jaws  do  not  belong  rather  to  a  ki 
of  Hnt'  of  the  fcMaaoer  world. 

\^  m\  these  bones  are  more  or  less  changed  and  penetr^ed  w 
^ttiilcareoiis  matter,  the  alteration  being  particularly  obsenraUc 
the  i  bones  of  the  rhinoceros,  and  in  those  of  the  ruminating  a 
^nalsw  The  condition  of  the  greater  part  of  the  hones  of  j 
tidier  annnals  is  neariy  the  same  as  that  of  the  bones  4b^iicl 
the  caverns  at  Gaylenreuth,  Scharzfeld,  and  elsewhere;  f 
ihMAe  it  seems  probable  that  they  are  of  an  equal  Me,.^nd,i^i 
nble'  to  the  same  epoch  of  the  ancient  worid.  Ae,  noanesei^  -^X 
^Q^^il  bones  of  the  rhinoceros,  and  of  the  ox  and  deer  Mbfes; ;; 
n^^ififiipaUy  met  with  in  loaih,  calcareous  tufipi,  and  other  allu^ 
be^ ;  and  the  latter  in  particular  have  faerd^  oecjinred  in  i 
|f^|y&bWs  ;of  the  cavernous  limestone  {Kokkfimiksttin)  m  co 
pa^>  with  those  of  bears,  hysenas  lions.  Sec'  it  1$  certainly  pp)^ 


iDniteffifiMmif  df  the  IkaestOM^  c<mipiicted  in  th6  same  aHu?itf 
B^tlmt  c^o>venf  its  sarfkce,  mtty  be  dclfired  from  difibre&t  periods.*' 
Bdt  m;'  Ob  ihe  cme  hand,  the  remaine  of  several  of  the  miiiiiidg 
ittetttiovied  above  have  been  fomid  adcc^panying  each  other  ils 
Mibaeous  and  loaixrjr  beds,  6.  g.  near  Kaimstadt,  Ostenode,  Tbied^,' 
aKid'^tker  places^  it  is -also  possible  that  they  may  be  c^a  coii«^ 
t^m^oyane^i^tis  origin.f 

i^^Tltrmtig  now  our  attention  to  the  NW  side  of  the  "Ehter,  t& 
A^'h^ghts^above  Kaschwitz/we  find  the  gypsnm  there  inibed^ 
ded  in  the  limestone^  and  appearing  in.  the  declivities.  Tkw 
ftiVmer  seems  to  have  been  laia  tetre  by  die  destmetion  of  the 
sopmneambent  limestone;  but  the  latter  becomes  again  visifats 
in  the  slopes  and  eminences,  proceeding  toward  Kubitz  and 
.  Oka,  ocearring  there  in  the  form  of  2echstein  and  gr^pUte 
lilitifiitone. 

The  gypsum  seems  to  constitute  in  this  quarter  a  large  iso^ 
Ijliedmass,  included  in  the  limestone.  As  far  as  ezpoiled  in 
fliei  quarries,  which  have  no  where  penetrated  deeper  tiban  80>eif 
^fedt  from  the  surface,  it  is  compact^  and  of  so  nnn  a^  cohtisl^ 
HiKff  as  to  require  to  be  blasted  with  ^npowder.  Colour,  srey^ 
vAi-f/kiite,  rarely  inclining  to  yellowish  and  flesb^red*  It  i« 
sisttie&nes  striped  in  the  ribbon  and  undulated  maimer^  anfl 
iitamates  with  slight  layers  of  clay,  in  the  vieiiiity  of  whicb'il 
0ttsiis<into^die  foliated  variety,  and  ac^res>partialiy  a  gr^yisfa^ 
Slack  colour.  Farinaceous  gypsum  occufs  adjacent  v  to  the 
Sssiife^y  and  also  in  their  interior,  in  the  form  of  aestsv  S[fectfar 

S^psum  has  been  met  with  only  in  crystals  in  the  smatter  ere* 
ten,  i  Other  varieties  would  probably  be  found,  in  the  same 
manner  as  in  Mansfeld,  were  the  quarries  conducted  to  a  ^iter 
depdi.  No  traces  of  salt  springs  have  been'  discofersd  in  <lhe 
imbdty  of  the  gypsum,  diough  from  the  geological  position  df 
the  latter  such  might  have  been  expected.  ••  ^      ..  •  f 

.  •'The  entire  gypseous  mass  is  intersected  ancl  perforated  by 
Bss«re8  and  cavities,  which  follow  every  direction,  and  are'oon^ 
nected  with  each  other  by  seroentine  Gfaamiels, 'Ofvlargm!^  iir 
itndter  dimensions.  But  these  nssures  no  where  altain\io  gteat 
ii  breaddi  as  those  of  the  superincumbent  lim^oae  near  Pdks.^ 
Tfaej^ure,  however,  filled  throughout  in  a  similar  ttanner  with t^ 
iMoJb  aHuTial  loamy  deposit,  even  to  the  greatest  depth ;  and  tins 
Ibiltfiy  aediment  appears  horizontally ^  disposed  for  simrt  \^lisi- 

^^*''^fli&i  fligaineBt  ieeftis  to  be  invftlidAfed  by  the  ooiMi(Utiiti<m,  Uiit  tiNh  t«tiuiili 
Jibe|tto«Mdtqgeilttr  in  other  ewerns,  e.  g*  in  JBn^iiid.  (j9m  Frai:  BwcKkunt^s  ftii^. 
JmtWfQi^Bipt^  to:tbQve,Mid  siso  the  Quartedy  Review,  Oct  1322.)— T.  W,  * 
I  f  XooOTOipg  to  the  view  of  several  naturalists,  the  bones  of  the  animals  met' Vi&'in 
-ffi^tUvSmVtirx&sylenTeiith,  liebenstein,  8ch««Md,  &&  and  (he  tedainrf  of  bdsi^ 
Wbd(|ti  Ust uOhiuiiBl  ftoiiaifo&8^«  Mopgito  tery  difibnant  foieds  of  ^e^  flndeBt^ixjqrljI. 
<%#£PIW^9^^Y^^s  .T«^v^*^6  ajpcter  eKatvinatio^,  since  it  is  «ta0d  that  i^bopei 

tf^ljiMi^r™yg  occurr^  in  some  of  those  caverns;  and  in  particular  a  large  baii  bf 

^ftnJH^^iirili  c^^ant  trasiKiis  m^  with  m  one  of  Ae  caverns  of  Use  Harts,  wdi  is 

iwwi^NMrved  in  liie  ooUecttonof  Blumenbach. 
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9XkCiiA,  yielding  in  clusters^  as  it  were,  and  under  precisely 
same  circumstances,  a  number  of  bones  of  land  animals,  aw 
which  are  distinctly  to  be  observed  also  human  bones.   ^ 

Even  from  the  first  opening  of  these  quarries,  which  t 
place  about  30  years  aeo,  the  aones  of  man  and  other  anin 
nave  thus  been  met  wim.  According  to  the  unanimous  relat 
of  the  workmen,  the  former  have  usually  been  found  at  a  de 
of  16  to  30  feet  from  the  surface,  and  this  has  happened 
almost  every  quarry  that  has  hitherto  been  opened  in  the  g 
sum*  and  always  under  the  same  relations.  The  cases  are  i 
in  which  human  and  other  animal  bones  have  appeared  sin 
near  the  surface  of  the  gypsum,  adjacent  to  the  vegetable  84 
these  have  lindergone  a,  much  greater  change,  are  ixxore  pe 
trated  with  calcareous  matter,  and  are  heavier  than  the  bo 
met  with  in  depth.  Our  own  experience  confirmed  the  affiri 
tion  of  the  workmen,  that  various  bones  are  always  found  to 
ther^  assembled  in  a  heap,  as  it  were,  in  the  loamy  deposit, 
visiting  Komman's  gypsum  quarry,  we  discovered  there  ii 
nearly  vertical  fissure,  and  at  the  depth  of  16  to  18  feet  from 
surface,  a  number  of  bones  belonging  to  quadrupeds  and  bii 
firmly  imbedded  in  the  loam.  Though  m  a  disjointed  stt 
they  appear  referable  to  skeletons,  that  were  formerly  mora 
less  complete.  The  idea  has  been  advanced,  that  the  bonei 
the  smaller  animals  might  have  been  brought  there  bv  ov 
foxes,  and  other  animals  of  prey ;  being,  however,  not  round 
caverns,  but  invariably  enveloped  in  the  loam,  under  the  sa 
circumstances,  this  supposition  seems  invalid ;  and  it  is  besic 
contradicted  by  the  appearance  of  the  bones. 

It  is  also  evident  tnat  the  human  bones  could  neither  hs 
been  buried  here,  nor  have  fallen  into  the  fissures  of  the  gypei 
during  battles  in  ancient  times,  nor  have  been  thus  mutilated  a 
lodged  by  any  other  accidental  cause  in  more  modem  da] 
inasmuch  as  they  are  always  found  with  the  other  anii 
remains  under  the  same  relations,  not  constituting  conned 
skeletons,  but  collected  in  various  small  groups  in  the  deposit 
loam,  that  occupies  the  fissures,  and  cavities  of  the  gypsii 
They  appear,  therefore,  to  be  strictly  fossilj  and  to  have  h 
$wept  hither  by  floods,  with  the  other  animal  bones,  at  the  per 
of  the  formation  of  the  alluvial  tract  itself 

If,  as  may  be  expected,  this  phenomenon  should  hie  fiirtl 
confirmed  by  the  more  extended  examination  of  the  Kosti 
district,  new  in  progress,  it  will  render  probable  the  suppositi< 
'  that  the  human  bones  found  in  calcareous  tufa  also,  are  likew 
referable  to  th^  same  period ;  and  consequently  that  man  exit 
1^^  previous  to  thffonnation  of  the  alluvial  tracts,  the  lastgr 
revolution  tot  which  the  earth  has  been  subjected*  It  has  be 
already  remarked  by  Cuvier  (Recherches,  &c.  tom.  i.  p.  € 
thftt  this  epoch  of  a  great  deluge,  by  which  many  aniraais  W' 
destroyedj  whose  remains  are  now  found  iq  alluvial  tracts  aloi 
tnd  ^Q\  ic  ^^y  strs^ta  of  an  ear}ier  ^x^,  nearly  coincides  wi^  c 
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elnmolowi  And  die  traditibn  of  st^k  a  dd«ge,  presemd 
among  aU  nations,  now  af^an  further  confirmed  by  tii^einatroo^ 
tive  docoments  lying  before  us.  . 

The  following  are  the  remains  of  bones  hitherto  ibund  in  the 
gypsum  quarries  near  Kostritz^  almost  all  of  which  are  in  iny 
possession*. 

.  L  Of  Man. — A  perfectly  preserved  fcnrehead,  extending  to 
ene-haif  of  the  orbits  of  the  eyes.  The  upper  maxiUee,  with  the 
teeth  mostly  well  preserved.  The  left  side  of  the  pelvis  of  a 
man,  the  left  humerus,  the  right  and  left  ossa  femoris.  Tht 
right  thigh  bone  is  in  a  more  altered  state  than  ai^  of  ihe  other 
bones ;  and  hence  it  is  much  heavier,  having  been  round,  accord^- 
ing  to  the  statement  of  the  workmen,  near  the  outcrop  of  a  fissure. 
Beside  these,-  some  other  fragments  of  human  bones  are  coi^ 
tained  in  collections  at  Oera,  and  in  that  of  the  Natural  Histoiy 
Society  at  Altenburg.  All  these  bones  are  of  a  rather  large,  yet 
not  unusual  size^  and  certainly  not  of  a  gigantic  stature,  as 
stated  by  loose  report. 

2.  Bones  of  ruminating  anipmh^  of  the  samejdesoription  ab 
those  found  in  the  fissures  and  cavities  of  the  Umestone  neair 
Politz,  amone  which  the  deer's  hoilis  appear  in  a  sianlarmaancir 
deprived  of  their  animal  gluten,  or  calcined,  as  it  were. 

3.  Bones  derived  firom  animals  closely  resembling  the  9heep 
and  the  roe^  although  not  wholly  coinciding  with  the  bones  of  tiie 
recent  species. 

4.  The  lower  right  jaw,  with  several  dorsal  vertebras  and 
hcdlow  bones,  of  an  animal  very  nearly  allied  to  the  squirril 
(sciurus  vulgaris).  On  comparing  this  jaw  with  a  skeleton  of 
the  common  squirrel,  it  is  found  to  differ  in  some  respects :  tiik 
•molar  teeth  possess  a  different  direction,  being  considerably 
more  elevated  in  the  anterior  part,  while  the  foremost  of  theiii 
are  .much  smaller,  differently  formed,  and  turned  more  x)Utwards>; 
ihe  incisors  also  are  of  a  much  larger  size.  The  proportions  (tf 
the  hollow  bones  and  dorsal  vertebrae  are  likewise-  considerably 
'greater ;  and  hence  it  is  highly  probable  that  we  here  possess  a 
different  species  of  the  ancient  world. 

5.  The  greater  part  of  the  skull,  with  fragments  of  the  sca« 
pa)a&  and  cervical  vertebras,  of  a  kind  of  mouse,  which  seems 
referable  to  the  mus  terrestris.  These  bones  perfectly  corres- 
pond with  the  delineations  given  by  Cuvier  of  those  which  occiff 
<80  abundantly  in  the  osseous  breccias  on  the  coast  of  Corsica, 
tom.  iv.  Breches  Oss.  pi.  2,  fig.  7.  The  skull  of  the  specimen 
before  us  is  deeply  penetrated  with  gypsum,  and,  in  some  placef* 
studded  with  crystals  of  that  substance. 

6.  A  number  of  bones  of  small  quadrupeds,  among  which  are 
some  very  remarkable  jaw  bones  and  teeth,  which,  tbpugb  pre- 
senting some  resemblance  to  those  of  the  bat  (sorex  vespertilio) 
Md<f»oNfe-<laJpa),'aFe  -y^ti  for,  the  greater ^pait  esBd^tiaUy.  different. 
Some  of  these  bones  agree  perfectly  with  those  met  with  in  thb 


lm4^^Qi  BfhlosiMiiB  tn&aMiNr  MeiBMii }  vidHlefle,  ^wtHmm  t 

9*6  afaiQ . found  9m^  Ihmms  of Jvnge  ]md9o£froeiu  Other  b< 

Mem  to  beloiig  tQ  the  kstre  and  Ae  raMnt,  and  dcsenre  tc 

aocwBtelyexaqKined  and  eoniparedj 

,  r7«  Bones  of  the  gailinac€ou$  tribe  of  birds,  and  probably 

oivMrikfowL    The  occurrence  of  the  fonaer  is^very  ramaxka 

and  I  am  not  aware  that  tbqr;  have  been,  met  with  bei 

Amaog'tbeseisa  perfectly  preserved  tibia,  with^tbe  spur  ad 

ingr  vmich  is  very  long  m  proportion,  and  agrees  very  do 

vnth  Uia  corresponding  .bone  of  the  common  or  domett  i 

(galhis  .communis  or  ^aUinftcetfs).    It  is  well  known  that 

common  cock  is  principaUy,  distinguished  by  such  a  ^pur,  w 

,the  peacock^  the  partddge,  aa  weUas  the  tetrao  canadensia 

fomooliaus  onentaUs^  possess^for  tlie  greater  part,  much  alio 

ppursi  ■  and  fr^uently  only  obinse,  knobby  ezcrescenoea  in  t 

atead..   There  can  be  no  doubt,  therefore,  that  this  bone  is  re 

.able  to  a  bird  closely  resembling  the  domestic  cock.  The  len 

find  form  of  the  spur  also  prove,  that  it  belonged  to  a  fuU  gr( 

bird,  and  yet  the  bony  tube  is  one-third  smaller,  and  m 

thinner,  than  that  of  the  common  cock ;  the  head  of  the  join 

^  knee  audits  posterior  continuation  alao -exhibit  a  sli 

IHEtriation  in  form ;  and  hence  it  may  be  presumed  that  the  I 

differed  in  some  respects  from  the  recent  species.    Almost 

the  bonea  ,oC  the  hiros  have  undergone  great  chan^e^  end  besp 

a  high  antiquity,  although  they  do  not  appear  in  so  perfei 

calcined  a  state  as  the  bones  of  the  rhinoceros,  and  Jhe  horm 

the.deen  , 

.  Similar  fossil  bones  are  occasionally  turned  up  by  the  plov 

in  some  parts  of  the  fields  in  the  vicinity  of  Kostritz,  lying  p 

.  bably  concealed  cdmpst  every  where  in  the  alluvial  loamy  si 

fiip^xwiam^i  however,  should  be  exercised  not  to  confou 

4^(]^i|i(>li  bones,'  brought  casually  upon  the  land  in  canyi 

.if^m^ure^with  real  fossil  bones  exposed  at  the  surface  by  \ 

>PS[fl^tion9  of  agriculture. 

^  f.If^.|h^  preceding. pages^  I  have  endeavoured  to  describe 
i^tpfully  as  po^ible  all  the  natural  circumstances  by  which  tlH 
j|)eqiy9,r)cfib]e  Jpeaowiis  of  bones  are  distingaished ;  and  thongl 
'  nave  expressed  my  opinion,  that  they  were  swept  hither  a 
,49PQ^pi>tQ4<  jduriqg  the  period  of  the  fonnation  of  the  alkvial  tnoc 
Sf^  it, ^ay.  .deserve  further  ioquinr,  whether  Ihis  visw  bett 
^ pp^prpb^U^  or  whether  bones  belonging  to  diffemnt  pena 
.Afi?^v^^         commingled  by  other  natum  cttuses,  i 

'  Cohtinmtion  of  the  Description  of  the  Fossil  BovmiOsd  M 
,   ^  Repositories  in  the  Vicinity  of  Kostritz.* 

"^'^Hs^y^fi  jrettftrkable  circumstance  of  fossil  bones  6f  is!m 

*-^'*  •''••••  /^  -      ■  ■'...:.         ...     -  .:..^^ 

.  .\3hf^iiBt^^MiMm'9a  Biliifsittnlnuirte  silht  Wmm  wafAk^w^  #pi 


IboM^iOfi^coetit  jBpeoi«»/  and  mtib'  htitMft  bottes/  teihe  lotfiif 
vhiab  ocooBMs  the  cvrities  of  the  Idiwet  floetz  gypft«t£  in  the* 
yicinity  of  Kostritz,  demanded  the  most ^caitffal  inve«t]|ati(m( 
The  OTOTy  therefore,  of  the  Privy  Cboneellor  Rudolphi  in  BerKn, 
a  natmaUst  of  experieftce  and  hi^  vepnte;  to  compare  and 
dstenmne  with  exaetaeas  the  natore  of  tnese  bones,  wifts  highly 
acceptable ;  and  I  feel  deeply  indebted  to  that  gMtleman  fenr  hie 
finable '  services  on  ihe  occasioB.'*  The  true  character  of  se ve» 
iU'of  the  bones  was.  so  distinct  as  to  require  no  further  compa- 
nsonv;  but  it  became  necessary  to  transmit  the  far  greater  num^ 
bef  to  Bexlin.  Of  these  the  largest  portion  has  been  most  aeen- 
iately  determined,  a  few  only  remaining  of  a  doubtful  natore.  VA 
the  mean  time,  I. have  received  sevend packages  from  Kostrite^ 
amoiig  whioh  are  some  specimens  that  may  require  a  careftd 
enmination ;  and  of  these  I  shall  not  fail  to  give  a  fUler 
aeeount  on  a  future  opportunity,  ^ 

Of  man,  the  foUowmg  fragments  of  bones  have  hitherto  b^h 

dnekp:  ,  • 

.  1*  The  OS  froDtis,  extending  to  the  orbits  of  the  eyes.  ' 

.; :  iS^.^  The  upper  maxillas^  in  two  corresponding  halves,  in  whielf, 

wiA.4li^  exception  of  tiie  incisors,  all  the  teeth  are  pei^d^ 

freseDvad^  diTOring  in  no  wise  from  the  recent.  '-  ^ 

. ' .  3^  'A  fiagment  of  the  lower  jaw,  with  the  mokur  teeth'.       ^   ^ 

•4.  The  lefl  humerus.  •    ti  s 

M  &  The  right  femnn  >.:. 

6.  The  upper  half  of  the  left  femur.  -'*'^ 

).  7»  Theleft  side  of  the  pelvis  of  a  man.         •  -    .  .      :     .^ 

8.  A  fragment  of  one  of  the  true  ribs.     -  .  •'*"  **/  -^ 

..  9.  Single  fragments  of  thi^h  aitad  arm  bones.  c   .\.\  .. 

.All  these  pieces  are  contained  in  my  collection,  and'  betrerr^ 
great  antiquity,  although  they  have  not  all  uhdei^one  achan|^ 
inAii  equal  manner.  Sonxe  of  them  have  lost  their  s^nitnat  *ghi^, 
and  are  even  penetrated  with  gypsum  (as^  Iheeai^  also  wifh^ii 
eonsiderable  portion  of  the  other  animal  bones),  wli^()t|h^ni^ai;e 
iuif  dightly  calcined  and  decomposed.  This  ▼drviug  ^ditf^Mb 
iof.  the  bones  is  likewise  observable  in  aili^'fos^'bottes  ^ 
Kosftrita^  *    •  •'•:'     ^'"'} 

.  Of> isbeaotkimal  remains  generally  admitted  to have'MSoirged to 
lohaintantsof  the  ancient  world,  the  most  numcnroas  met  wMh 
viKor  l^iatdta  are  those  K>f  the  rhinoceros,  althcmgh,'  txpoftk  ^ 
whole,  they  are.of  rare  occurrence.  Of  the  elephas  prtmigemift, 
the  mastodon,  and  other  gigantic  land  animals,  no  remains  ha^e 
M&eMo>b(Sto  found  in  that  vicinity.  ,        '       ^ 

,  •  JL  flQv  9V9  P^Kff^^  ^^^  lOio  hud  the  ipodmM  to  Ikvour  a^  pri^  4fMn)[  fbrn. 
liffinr'mi  mese  Iwnes,  which  have  been  confirmed  in  part  hy  those  of  Rudolphi 

Whedicr  the  fappontioii  of  the  fonner  gentleman,  that  the  human  hones  found  near 
.  ■»aiif  mum^mimn  af  tltiffiiMn iiiiii  itifr  sttrtfni-tnfiimihirnriltir^^ 

traD  kmuditd^  mufft  bt  M  for  tht  dscuion  of  fotttic  eKpcriMioe.  ''-^ 


The  boBfB  of  thd  rhh§eera$  in  aqr  e(dle€laoo,  denred  Aoi 
liineBtoiie  and  gypsmn  quarries  nea^  Kostrita,  are  the  follow 

L  The  second  or  third  molar  tooth  of  the  right  upper  jaw; 
perfect  state  of  preservation. 

2.  A  molar  tooth,  in  an  injured  state,  and  wholly  calc 
projbably  belonging  to  a  young  rhinoceros. 

3.  Several  cervical  vertebras  of  the  same,  nearly  complete 
but  slightly  altered. 

4.  A  large  dorsal  vertebra,  damaged,  and  much  calcined. 
6.  Two  fragments  of  the  scapula  of  the  rhinoceros,  also  n 

calcined. 

6.  A  large  and  nearly  perfect  fragment  of  the  right  femi 
the  same,  perfectly  calcined.  It  was  found  on  Dec.  12,  1 
in  Friedemann^s  gypsum  quarry,  lately  opened  near  Kostritz, 
at  the  same  time  fragments  of  human  bones  were  also  met  ^ 

7.  The  lower  end  of  the  left  femur,  in  the  same  state, 
found  at  the  same  time. 

.  8.  Two  perfect  phalanges  of  the  rhinoceros,  calcined  i 
similar  manner,  discovered  in  Winter's  gypsum  quarry  at 
depth  of  18  feet  from  the  surface.  These  pieces  are  particul 
deserving  of  notice,  as  beneath  them,  at  tne  depth  of  eight 
further,  were  found  the  human  bones  mentioned  under  No.  I 
that  list. 

9.  Single  fragments  of  thigh  and  hollow  bones  of  the  sai 
from  Friedemann's  and  Winter's  gypsum  quarries. 

10.  Very  large  fra^ents  of  the  tibia  of  the  rhinoceros,  v 
the  apophysis  perfecUy  preserved,  completely  deprived  of  anii 

Sluten,  from  the  limestone   quarry  near  Pohtz,  not  far  fr 
Lbstritz. 

11.  A  fragment,  probably  belonging  to  the  fibula  of  the  rhii 
eeros. 

It  is  v^  remarkable*  as  has  been  already  observed,  that  th< 
bones  should  ha^e  suffered  such  different  degrees  of  chan^ 
and  in  this  respect,  the  tooth  No.  1  is  particularly  distinguisb 
Tetaining  still  m  part  the  perfect  enamel.  It  deserves  the  grea 
attention,  as  it  is  deeply  worn  by  mastication,  being  obvioui 
the  tooth  of  an  old  animal.  It  is  probably  owing  to  this  circui 
stance  that  it  so  nearly  approaches  in  form  &e  tooth  of  t 
recent  rhinoceros.  All  the  other  bones  coincide  fully  with  t 
deUneations  of  the  fossil  rhinoceros  given  by  Cuvier. 

The  fossil  bones  of  the  deer  tribe,  found  m  the  Kostritz  qui 
ries,  are  also  in  the  same  manner  highlv  calcined.    With  respe 
to  some  of  them,  it  remains  doubuuf  whether  they  belong 
recent  species,  or  to  animals,  of  the  ancient  world.  My  collecti< 
contsdns : 

1 .  A  large  fragment  of  the  left  scapula  of  the  elk,  which 
obviously  much  greater  than  that  of  the  recent  elk,  and  beace 
.may>  perhaps,  really  belong  to  the  alee  gigantea.  From  Wiatec 
quarry. 
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2.  Four  hnrge  fin^Fments  of  ihe  lower  hftlTes  of v^itf  thick  deer^s 
honiB,  P'^Z  ^^  ^^  ooronets  adhering,  ,aiid  9everal  very  lontt 
branches.  They  are  not  sufBciently  perfect  to  ascertain  with 
certainty  whether  they  appertain  to  the  elk,  or  to  other  species 
of  deer. 

3.  Similar  fragments,  of  a  smaller  size,  which  may  be  referable 
to  recent  species. 

4.  Fragments  of  hollow  bones,  apparent^  belonging  to  the 
deer  tribe. 

'5.  A  metatarsal  bone  of  the  rieht  foot  of  an  animal  of  the 
deer  kind,  which  seems  likost  near^  to  resemble  that  of  the  roe ; 
but  it  may  h^ve  belonged  to  one  of  the  antelopes,  which,  how* 
ever,  is  mere  conjecture.    From  Kommann's  quarry. 

The  remains  of  the  deer  tribe  enumerated  above  were  foond 
partly  in  the  gypsum  quarries  in  the  vicinity  of  Kbstritz,  and 
partly  in  those  of  the  limestone  near  Politz. 

Of  the  horse,  several  large  pieces  of  bones  have  occurred, 
which  perfectly  agree  with  those  of  the  existing  horse  ;  and  the 
fragment  of  a  jaw,  which  contains  six  teeth,  appears  also  refer* 
able  to  the  recent  species.  On  the  other  hand,  single  teeth  are 
sometimes  met  with,  which  are  of  a  much  greater  lengthy  and 
more  curved  in  their  form,  and  there  can  sclUKsely  be  a  doubt 
that  they  are  derived  from  the  horse  of  the  ancient  world. 

In  the  same  manner,  the  bones  of  the  ox  tribe,  of  which  the 
number  found  is  rather  considerable,  coincide  fully  with  those 
of  existing  species  ;  and  although  some  of  them  are  remarkably 
thick,  this  distinction  is  not  sufficient  to  claim  for  them  an  origin 
in  the  ancient  world.  It  seemed,  therefore,  superfluous,  as  ia 
the  case  of  the  bones  of  the  horse,  to  describe  them  separately* 

That  the  bones  of  the  rhinoceros,  of  the  deer,  horse,  and  ox 
tribes,  should  be  found  in  common  in  so  many  places,  is  a  phe*- 
Bomenon  that  deserves  particular  attention.  A  similar  occur- 
rence has  been  again  lately  observedby  Cuvier  in  the  neighbour* 
hood  of  Quercy. 

Rudolphi  has  not  ventured  to  decide  upon  the  fibula  of  an 
unknown  animal,  found  in  Winter's  gypsum  quarry.  By  some^ 
it  was  supposed  to  belong  to  the  palseotherium  of  Cuvier,  though, 
it  would  appear,  on  insufficient  grounds.  I  have,  however,  in 
my  possession,  a  tooth,  which  was  met  within  the  beds  of  calca^ 
reous  tufa  near  Meissen,  that  was  considered  by  Rudolphi  him* 
self  iVofu  the  first  as  answering  to  that  of  the  palsBotherium ;  and 
this  animal,  thus  occurring,  as  it  seems,  in  alluvial  tracts,  it  is 
at  least  possible  that  its  remains  may  also  be  found  in  die. cavi- 
ties fiUea  with  loam^  m  the  neighbourhood  of  Kostritz. 

0{  beasts  of  prey  found  near  Kbstritz,  my  collection  contains : 

1 .  Two  considerable  fragments  of  the  right  and  left  lower  jaws 
of  the  hya&na,  containing  several  molar  and  canine  teeth,  and 
the  tusks.    They  perfectly  correspond  with  the  deline^ons  of 


Qmnmr  The  ittagnilQaevand' ilreiigth  6f  tiitie'ivnii^iMr^ 
tfai*  they  bebngM*  to  a  larger  «peeiM  of  the  aMtwit  wmtid^ 

2*  Twofnigme&te  of  the  low«r  jaws  of  a  hurge  aiiimfid  <b€9ti 
iog'to  the  cat  family,  with  reBtaioB  of  the  tmiks  and  eanioe  te^ 
probably  referaUe  to  the  jaguar  of  the  former  world* 

8.  Sin^e  tusks  of  the  same  animal. 

4.  A  tusk  which  seems  to  belong  to  the  bear  found  in  carei 

All  these  bones  were  discoTored  in  the  quarries  of  the  supei 
eambent  limestone  near  Politz,  excepting  some  of  the  tit 
wdncfa  were  met  with  in  those  of  the  gypsum. 

I  now  proceed  to  notice  the  bony  remains  of  the  $malkr  h 
animab,  which  evidently  belong  to  well-known  species  of  1 
existing  creation.  There  are  a  few,  howeveri  respecting  wh 
■ease  cbubts  remain,  and  which  I  shall  particularly  notice^ 
MKiuiring  a  strict  examination. 

1.  Cervical  vertebrsB  of  the  fox  (can.  vulp.) 
>  'd2.i  The  right  lower  Jaw  of  a  young  dog,  much  calcined.    1 
form  and  position  of  the  teeth;  however,  which  approach 
those  ofthe  marten  (mustela  martes),  excite  some  doubts. 

8.  The  OS  ocdpitis,  and  dorsal  and  cervical  vertebrdi>  of  f 
fiBsasel  (mustela  vulgaris).  They  deserve  the  greater  attentic 
H8<'«thnilar  Remains  are  found  also  in  the  beds  of  calcareous  tt 
VearMeisBeD. 

4.  A  fragment  of  the  right  lower  jaw  of  the  shrew-moQ 
(dovei'anEneits). 

^'i  &*}  Five  pieces  of  tlie  lower  jaws  of  very  young  moles,  in 
fbry-oaloined  state.  The  form  of  the  jaw,  nowever,  diffors  co 
aideiaUy  from  that  of  the  recent  species,  possessing  at  the  ant 
tiof 'estremity  a  prominei^  hook«like  process.  Hence  Hudolp 
is  of  opinion  that  they  require  further  investigation. 

*6i  The  OS  sacrcnn  of  tliHS  hare  (lepus  timid). 
''i)7^>  A  skull  nearly  complete,  and  single  upper  and  lower  javv 
etfidie  hamster  (mns  6ricetus). 
(^'>8.'A  lower  jaw  of  thesquirrel  (sciurusvulg.)  . 
,jii9u  A  lowei^iaw  of  a  similar  animal,  but  s<Mnewhat  diiferen 
pijioh  dl^maads  further  examination. 

iO.  A  lower  jaw  of  the  field  mouse  (mus  terrestris). 
hi  Ik'tSeverallower  jaws  of  the  rat  (mus  rattus). 
•^  19«  FejdMNra,  tibias,  and  phalanges,  of  the  conunon  domecM 

JA  )lS^jBdiies  of  the  first  toe  and  middle  toe  of  the  owi  (stri 

'f,  *14s.  'A  ftagment  ef  the  os  femork  of  another  species  of  )cyirl» 
"'ll5i  -S«vei^  bones  of  frogs,  some  of  which  are  of  a*latg 
mOBi'U  J.  '  '•         '  '       .      .    i^  ,  .  ' 

i'i  lEfae^boiies  of  these  smallttr  animals  alsol^etray  for  tbssfStfK 
part  a  high  antiquity,  although,  like  the  othei*  bones,  the  degree 
^J./j^^gff.T^fhich.they  have  undergone  vary  very  mupb- 


9v^i|i(A0i9A^>of  the  fimto  ttMT.dbteBediit  .tiberptMeiiliiMid 
my  foM9#y/  corowiiaicalioD,  it  k  quke  evideiil  thni,  tva  tile  coiuiiiy 
Bu^^Btiiti^  humaft  bonea  are  fouod  intenniiigled  witfaoal  order 
yfiih.  tbe^  bonea  of  animals  of  theancieot  woddi  aad  with  thois 
of  existing  species^  and  under  preeiaely  tibe  same  cieeimifiitaiioea^ 
being  firmly  enveloped  and  'Compacted  in  the  loasiy  deposit 
wbi€^  o^ccupies  the  fissures  and  cavities  of  4;lie  bed  (tf  gypsaim 
that •  occurs  in  that  vicinity. 

1(  is  undeniable  that,  in  Winter's  gypsum  quarry,  humtabe— s 
were  discovered  at  the  depth  of  26  feet  firom  the  surfaee,  lying 
aight  fee  below  the  bones  of  the  rhinoceroa  there  also  depo- 
sited. 

;  The  human  bonesi  like  those  of  the  ether  animals,  are  movciCMr 
less  altered^  and  deprived  of  their  animal  fflutw.  Human  bonas 
and  skeletons  have  also  been  found  in  other  places,  within  ^ 
tract  of  the  alluvial  formations>  in  the  vicinity  of  the  repositories 
9f  large  land  animals  of  the  ancient  world ;  but  which  httve  not 
bitbecto  received  that  attention  which  they  deserve- .   •    •     -     i 

All  these  considerations  give»  on  the  first  vie w,  probabilbiyix^ 
this  conclusion,  that  the  other  anir;*als  were  destroyed  iat  the 
same  time  with  man,  and  consequently  that  .the  latter- w«p 
already  in  existence  in  this  country  at  the  period . of  the  desAcuiO** 
tion  of  the  large  land  animals ;  an  opinion  which  I  Juaive  already 
advaaced.  k     \ 

Several  im)portant  doubts,  however,  arise,  when  >w9'>dosetf 
examine  into  the  local  peculiarities  and  geological  relations  of 
other,  tracts,  in  which  animals  of  the  ancient  world  are  usoaUy 
met  with;  and  when  we  also  consider  thatsnch  animah  aro 
found  in  common  with  recent  species  iadnej^eighboufliood  of 
Kbstritz.  ,"'   i..''"  ■••-.  .-;..   i-   ,^i 

As  far  as  hitherto  known,  such  remains  of  ocoent  speeieB  have 
not  been  found  in  any  other  place  intermknglod  with  tbossiof  ihe 
more  ancient,*  and  still  less  with  the  bones  of  man»  i^No  itemkita 
of  the  large  land  animals  of  the  ancient  world  bav«  be^n  .thet 
with  in  the  osseous  breccia  of  the  coasts,  of  the.  MadttentoAan, 
which  contains,  according  to  the^  exact  determJnatiiaBf  'o£  Ofairtfa^ 
onlv  bones  of  recent  species.  ..   <     ..::/.  i  /    ,^)i 

AH  the  circumstances  under  which  fossil  bumaii  reaaalnsi  had 
Ji^tjierio  been  discovered  in  the  latest  depositSi  bbvioiEi8lybespi>ke 
their  modem  destruction,  and  in  the  greater  number  otltbi 
l?Mfdf^, instances,  implements  and  utensils  weoefoaiidialJleir 
vicinity,  e.  g.  in  Guadaloupe,  near  Pabstdorf,  Burgtonna^,  itim^X 
an<li|tth4  caae  of  the  first  place,  jt  is  nearly  proved,  that  a  JKiry- 
ii^-^duttd  of  the  Caribs  exists  there,  which  is  now /w^yshedl  by 
t&e  sea,  and  covered  with  its  deposits.     All  other  reported 

ciisea^  ofitbfii^  ^ecmrrence  of  human  remains  ia  more  ^aaitient 

'*.■■"■ 

*  To  this  Dondon,  the  Kirkdale  cftye  ip  YorVsljiire,  ^  which,  extin^  ipd  $W)g 
ipedM  occur  tdj^et,  kppMtit  to  atfotd  a  direct  ansirer.  (See  nof.  ^uc^^^^^"^ 
non  view  of  thxi  queition,  in  the  paper  already  adverted  to.)— T.  W. 
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Btrate»  or  in  caTemsi  accompftnting  the  bones  of  beiisis  of  p 
have  not  been  confirmed  on  a  closer  investigation  ;  and,  ace 
ing  to  later  inquiries,  it  appears  even  prooable  that  the  b< 
and  skulls  of  men  found  in  beds  of  calcareous  tufai  have  t 
lodged  there  in  an.  accidental  manner. 

It  is  also  to  be  remarked,  that  the  remains  of  the  large  1 
animals  are  always  found  in  very  low  positions^  in  plains,  on 
banks  of  rivers,  or  in  deep  valleys,  dells,  and  the  concavitie 
hilly  ranges,  deposited  in  the  alluvial  strata,  which  is  also 
case  in  the  Kbstritz  district ;  and  it  is  obvious  that 'they  ^ 
here  destroyed,  and  partlv  swept  into  such  ppsitions,  by 
concurrence  of  great  floods.  It  is,  moreover,  highly  probe 
tiiat  in  these  operations  land  floods  were  the  agent,  ana  not 
sea.  But  then  the  attendant  phenomena  ought  to  be  unifor 
the  same.  If  the  remains  of  man,  now  found  commingled  v 
those  of  animals  of  the  ancient  world  and  of  the  existing  ci 
tion,  were  destroyed  with  them  at  the  same  time,  we  ought 
find  human  bones  distributed  in  all  parts  of  the  alluvial  tract 
But  this  phenomenon  has  as  yet  appeared  only  in  the  loa 
deposit  in  the  Kbstritz  gypsum,  confined  to  a  narrow  space,  i 
under  peculiar  circumstances. 

The  principal  of  these  circumstances  are  the  following :  1 
narrow  valley  which  extends  from  Kaschwitz  toward  Kbst 
is  bounded  on  the  eastern  side,  near  Politz,  by  a  much  m 
considerable  range  of  eminences  than  on  the  other  side,  whii 
though  gradually  becoming  more  elevated  toward  Jena,  is  p 
tially  interrupted  by  dells  and  circular  concavities.  The  ai 
narrow  valleys  and  defiles  prevailing  in  the  neighbourhood 
Jena,  in  the  valley  of  the  Miihl,  and  further  toward  Drackend 
and  Kbstritz,  clearly  show  the  power  with  which  the  anci< 
waters  raged,  when  those  channels  were  excavated  in  which 
present  flow  the  Saale,  the  Elster,  and  the  adjoining  smal 
streams.  It  is  manifest  that  during  the  course  of  this  operatic 
lar^e  tracts  of  the  Umestone  superincumbent  on  the  gypsum, 
well  as  of  the  new  red  sandstone,  were  torn  and  swept  aw: 
and  that  the  gypsum,  thus  laid  bare,  was  repeatedly  coven 
and  its  cavities  filled,  with  the  sediment  of  the  waters,  the  exi 
ingloamv  soil. 

That  the  bones  of  the  same  species  of  animals,  as  well 
human  bones,  should  be  found  without  order  at  diffen 
depths,  and  even  immediately  under  the  vegetable  soil,  lyi 
upon  the  superior  strata  of  the  gjrpsum,  is  a  circumstance  tei 
ing  rather  to  confirm  than  refute  the  idea  of  repeated  depositio: 
In  the  same  manner,  to  find  animals  belonging  to  very  differs 
epochs,  assembled  only  in  the  ^psum,  where  situated  in  1 

*  This  argument  pToceeds  on  (}ie  assumption  that  the  human  race  had  oyeisgread 
irhde  &ce  oxthe  earuj  at  the  period  of  the  fonnation  of  the  alluTial  tracts.  The  ] 
icaT evidence,  however,  hitherto  obtained  from  the  inveitigation  of  tfaote  tiacts,  se 
to  rndkatc  the  ccmtrarr,— T.  VT. 
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lowest  position,  seems  to  indicate  floods  in  more  recent  times ; 
mote  especially,  as  no  animals  of  the  existing  creation  hare  been 
found  in  the  cavities  of  the  superincumbent  limestone,*  pkced 
on  a  higher  level.  These  cavities,  which  are  filled  with  the  same 
loamy  soil,  seem  to  have  been  the  repositories  of  the  bones  of 
beasts  of  prey,  in  the  same  manner  as  the  caverns  of  Scharzfeld, 
Liebenstem,  &c.  and  these  bones  appear  to  hate  been  swept 
away  by  later  floods,  and  deposited  smgly  in  the  cavities  of  tne 
gypsum,  situated  upon  a  lower  level,  and  which  presents  in  this 
spot  the  form  of  a  basin,  being  one  of  the  lowest  positions  in  the 
district.  Hence  it  is  highlyprobable  that  animals  of  the  ancient 
world,  belonging  to  very  different  repositories  and  very  different 
eras,  reaching  in  part  even  to  the  remotest  antiquity,  have  been 
here  repeatedly  brought  together,  tod  commingled  in  later 
periods  with  the  remains  of  recent  animals,  and  the  bones  of 
man ;  yet  in  a  manner  very  different  from  those  met  with  in 
strata  of  calcareous  tufa.^  This  substance,  considered  as  the 
gradual  and  tranquil  production  of  great  lakes,  covering  on  the 
spot  the  skeletons  of  large  land  animals  previously  swept  thither 
and  deposited,  appears,  for  the  most  part,  to  belong  to  the  more 
ancient  of  the  alluvial  formations ;  and  this  high  antiquity  is 
also  evinced  by  the  state  of  the  bones  found  in  the  tufa,  which 
are  perfectly  calcined,  and  also  partly  petrified.  Upon  the 
breaking  down  of  the  dams  which  confined  the  lakes,  and  the 
outflow  of  their  waters,  a  part  of  the  land  animals  buried  within 
their  bosom  appears  to  have  been  carried  to  a  greater  distance ; 
and  to  this  cause,  and  more  stormy  floods,  we  may  in  part  attri- 
bute certain  depositions  of  loamy  soil,  in  which  are  sometimes 
found  considerable  beds  of  boulders  and  pebbles,  composed  of 
limestone  and  other  substances.  In  the  district  of  Kostritz, 
even  boulders  of  granite,  of  a  considerable  size,  and  which  are 
foreign  to  the  country,  are  found  in  the  loamy  deposition,  which 
occupies  the  fissures  and  cavities  of  the  gypsum« 

The  great  difference  in  the  state  of  calcination  exhibited  by 
the  Kostritz  bones,  will  long  remain  enigmatical,  as  well  as 
several  other  of  the  peculiar  circumstances  that  have  been 
adduced ;  and  I  am  far  from  thinking  satisfactory  the  attempt 
which  I  have  made  to  explain  the  phenomena.  At  present,  t 
consider  it  as  most  probable,  that  the  human  bones  tnus  found 
belong  to  a  much  later  epoch  than  the  large  land  animals  of  the 

**  This  auertion  of  ihe  author  is  surprising,  after  having  stated  above  thikt  the  bones 
of -the  ox  tribe,  found  in  the  cavities  boUi  of  tibe  limestone  and  gypsum,  are  aU  referable 
to  recent  species ;  while  the  remains  of  the  horse  met  with  only  in  the  limestone,  coin* 
cide,  it  is  said,  for  the  most  part,  with  those  of  the  existing  species. — T.  W, 

f  The  occurrence  of  bones  of  the  common  domestic  fowl  seems,  in  particular,  to 
bespeak  a  much  later  epoch ;  unless  we  assume  (notwithstanding  the  local  peculiarities 
attending  them  are  contrary  to  the  idea),  that  they  were  ■  carried  thither  by  beasts  of 
prey,  and  that  the  place  of  their  deposit  has  been  subsequently  filled,  perhaps  even  in 
the  latest  period,  with  loam,  the  bones  thus  becoming  enveloped  and  cemented  in  its 
mass. 
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mncient  world.    So  mack,  kowerer,  appetrs  to  be  prored^ 
ihey  occur  here  in  a  really  fossil  state,  having  been  broi 
tbitber  by  great  floods  at  very  remote  periods. 


Note  by  T.  TT. — In  considering  all  the  natural  circumstai 
detailed  by  Baron  von  SchlotheiQi,  following  the  course  of 
argument,  and  comparing  both  with  the  instructive  facts 
views  contained  in  Prof.  Auckland's  paper  (which  may  be  val 
as  a  model  of  just  induction),  the  question  arises,  whether 
phenomena  attending  the  animal  remains  found  in  the  disi 
of  Koatritz  may  not  be  most  consistently  explained  by  ascril 
them  to  the  effects  of  diluvian  action  ?  The  existing  form  of 
surface,  the  general  distribution  of  the  same  sandy  loamy 
over  that  suriace,  extending  many  miles  in  every  direction, 
the  deposition  of  precisely  the  same  soil  in  the  fissures' 
cavities  both  of  the  limestone  and  gypsum,  containing,  it  wc 
appear,  boulders  and  pebbles  of  limestone  and  other  substan^ 
and  even  of  granite,  a  rock  not  to  be  found  in  situ,  but  at 
distance  of  many  miles :    all  these  relations  seem  to  besp 
the  operation  of  one  great  cause  at  one  fixed  period.    Noii 
the  animal  remains  met  with  near  Kbstritz,  it  is  to  be  observe 

1.  That  those  which  are  merely  confined  to  the  fissures  ; 
cavities  of  the  limestone  are  referable  to  the  horse,  belong 
paitly  to  an  extinct  species,  but  mostly  agreeing  with  the  es 
ing  horse. 

2.  llie  remains  found  in  the  cavities  and  fissures  both  of 
limestone  and  gi/psmn,  relate  to 

The  rhinoceros,  a'n  extinct  species. 

The  deer  tribe,  extinct,  and  apparently  also  existing,  specif 
The  ox  tribe,  recent  species. 

The  hyaBua,  and  an  animal  approaching  to  the  jaguar,  b 
extinct  species. 

3.  While  the  remains  confined  to  the  cavities  and  fissures 
the  gjfp^um  consist  of  . 

The  bones  of  man,  of  the  fox,  dog  or  marten,  weasel,  shn 
mouse,  fie!d*mou.se»  rat,  hamster,  squirrel,  hare,  mole,  domei 
fowl,  owls,  auii  iVogs ;  which  £^ree  with  existing  species,  in 
some  exceptions,  however,  whico  appear  to  require  further 
ves  ligation. 

It  m?iy  be  asked,  if  the  whole  of  these  remains  were  deposi 
at  the  same  era,  wlicnce  does  it  proceed  that  they  are  not 
distributed  in  the  fissures  and  cavities  of  the  superincumb 
limestone,  as  well  as  in  those  6f  the  subjacent  gypsum?  Totl 
the  natural  answer  seems  to  be,  that,  the  limestone  occupyi|i 
more  elevated  position,  the  greater  mass  of  animal  lann 
would  follow  the  deeper  current  of  t^e  diluvian  watefs,  t 
become  princi  • ''  *      * 
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i^^*j((ofr  4hi»  ii  pfecia^^be  pddtioa  of  the  gypsQtt^  in 
_  thoBi^  veqMupe  are  foiiiad»    H  it  be  maiataiiiaa  that  tW 

Bmal  remains 'deposited  in  the  caFities  and  fissures  of  the  fim6- 
stone  and  sypsum,  belong  respectirely  to  difierent  epochs;  and 
that  of  such  as  occur  in  both ;  -iiamely,  the  rhinoceros,  ox  and 
deer  tribes,  hysBna  and  jaguar,  these  were  at  later  periods  washed 
i)ttt  ofthe  Jimestonei  and  then  deposited  with  the  other  remains 
io  tlie  gypsum,  it  may  be  inquired,  why  were  not  the  remains  of 
the  horse  equally  dislodged  J  And  as  the  fissures  and  cavities  of 
the  limestone  are  described  to  be  entirely  filled  at  present  wit]^ 
the  same  loamy  deposit  as  those  of  the  gypsum^  it  may  also  bie 
Btiaedy  in  what  manner  could  the  former  be  partly  emptied,  and 
yet  be  filled  again  with  the  same  alluvium  at  those  supposed 
different  epochs  ?    And  how  could  the  cavities  of  the  gypsuija^ 
have  remained  empty,  while  those  of  the  limestone  were  filled 
during  the  first  of  tnose  periods.  There  appears  to  be  an  inconse- 
^pienoe  in  sach  a  supposition^  If,  again,  it  be  contended  that  tha 
iwhole  of  these  deposits  were  post-diluvian,  it  may  beremarked  that 
ihi9  seems  to  be  contradicted  by  the  same  loamy  soil  which  occu* 
piss  the  fissures  and  cavities  of  the  limestone  and  gypsum,  being 
fpread  over  the  whole  country  to  a  great  extents  It  is  true,  Baroii 
von  Sohlotheim  appears  to  suppose  the  former  existence  of  a  lake^ 
i^enpe  the  waters  flowing  out^  on  the  breaking  down  of  its  bar- 
riers, bones  belonging  to  different  repositories  and  different  eras 
have  been  commingled  and  swept  together.    But  lakes,  in  tHe 
natural  course  of  things,  have  a  tendency  to  filling  up,  by  a  era- 
dual  accumulation  on  their  bottoms,  and  not  to  bursting  meir 
barriers*    Of  the  former  existence  of  many  such  inland  seas  and 
lakes,  there  is  ample  evidence  in  the  present  form  of  the  surface 
of  die  earth;  but. the  gorges  and. defiles,  by  which  their  waters 
w^  discharged^  clearly  show  that  those  channels  were  exca- 
vated by  a  mighty  power ;  and  as  no  physical  cause  now  in 
tftion  could  have  produced  such  effects,  it  may  fairly  be  inferred 
diat  it  was  not  post-diluvian.    Where  then  is  such  a  power  to  be 
found  but  in  the  agency  of  the  diluvian  waters,  or  m  the  more 
ancient  causes  which  operated  during  or  subsequent  to  the  de«> 
position  of  the  earlier  strata? 

It  IS  alsQ  to  be  observed,  that  in  the  fissures  and  cavities  of 
both  formations,  the  remains  met  with  belong  partly  to  extinct 
jipimals,  and  partly  to  such  as  agree  with  exiting  species.  In 
considering  the  animal  remains  discovered  in  caves  ana  in  diluvian 
tssets,  i(^  appears  hitherto  to  have  been  the  practice  to  confliie 
^»e*  terms  ''  animals  of  the  former,  ancient,  or  antedSuVian 
fjuuAd  to  such  as  are  now  extinct.  If  the  deluge  was  die^  great 
Hg^  ]by  wb>ch  land  animals  were  destroyed ;  cihd^  if  in  the 
^xjn^iUiS  9xder  of  beings  the  races  were  renewed  with  certain 
^^gjll^JLions^  we  might  expect  to  find  in  the  depositions  cbnse- ' 
jfl^nt  to.  j£at  catastrophe,  the  remains  both  of  extinct  animals, 
and  of  such  as  correspond  with  recent  species  ;  and  we^do  iO 
find  them,  e.  g.  in  the  cave,  or  rather  series  of  caves,  kteSy  die* 

Hew  Serif,  vol.  v.  d 
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eoTeied  at  Oreston,  near  Plymouth ;  and  that  these  are  refer 

.  to  antediluvian  races,  appears  to  be  proved  by  the  unequiv 

circumstances  attending  analogous  remains  in  the  Kirkdale  < 

in  Yorkshire.    If  this  oe  admitted,  it  will  require  the  stri 

caution  in  distinguishing  between  diluvian  and  post-dilu 

deposits.    The  satisfactory  solution  of  the  general  problem 

far  as  it  relates  to  man,  is  probably  to  be  sought  more  pari 

larly  in  Asiatic  regions,  the  cradle  of  the  huoian  race.    Whe 

fossil  remains  of  Sie  recent  elephant,  rhiaooerotp  hippopotai 

and  hysBua,  are  to  be  found  in  the  dihtrium  of  tropical  climi 

becomes  also  an  interesting  branch  of  the  inquiry,  since  it 

been  conceived  that  the  fossil  species  of  those  races  distribi 

throughout  the  greater  part  of  tne  temperate  and  frigid  zone 

the  northern  hemisphere*  being  different,  were  bv  nature  ada] 

to  those  re^ons,  and  perished  where  they  Uvea.    In  the  n 

.  time,  in  a  district  so  highly  interesting  as  the  neighbourhoo 

Kbstritz,  it  cannot  be  too  strongly  recommended  to  nature 

^to  continue  to  explore,  and  scrutinize  with  all  that  preci 

.which  the  subject  obviously  demands,  all  the  natural  circ 

stances  under  which  the  various  deposits  of  animal  remains 

to  be  found  in  the  fissures  and  cavities  both  of  the  gypsum 

limestone,  as  well  as  in  the  general  tract  of  sandy  loamy 

diffused  over  the  surface  of  that  country.    In  investigating  i 

a  question,  a  comparative  view  of  the  levels  of  the  country 

relation  to  those  deposits,  would  form  an  instructive  part  oi 

inqi^iry. 


Article  III. 

On  the  Temperature  of  Mines.    By  M.  P.  Moyle,  Esq. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

DEAR  SIR,  Heltton,  Die,  8,  18 

Thb  difference  of  opinion  evinced  by  Mr.  Fox  and  my 
relatiTe  to  the  augmented  temperature  of  the  earth  in  the  desi 
from  its  surface,  seems  to  have  drawn  considerable  ajttenti 
|Lnd  as  strong  arguments  are  brought  in  support  of  decid 
opposite  theories,  I  consider  it  but  just  that  the  publijC  shi 
be  in  possession  of  all  the  facts,  sentiments,  and  experimc 
to  ground  theirs.  It,  therefore,  will  become  necessary  to  n 
a  few  remarks  on  what  has  been  advanced  by  Mr.  Fox  and 
Forbes,  in  the  Transactions  of  the  Cornwall  Geological  Soci 
as  well  as  that  published  by  the  former  in  the  Ahnah  of  Pi 
sophy. 

Some  few  of  my  earliest  experiments  you  have  done  me 
favour  of  publishing  in  the  Annals  for  April  and  June  i 
These  experiments,  together  with  others,  formed  the  subste 
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of  my  communication  to  the  same  Society,  and  which  has. been 
published  in  the  second  volume  of  their  Transactions.  The 
substance  of  this  communication  I  conceive  it  necessary  in  this 

flace  to  detail,  as  I  shall  have  frequent  occasion  to  refer  to  it. 
have  since  collected  some  additional  facts  which,  I  conceive, 
will  tend  to  strengthen  very  materially  the  opinion  I  originally 
advanced.  These  shall  follow  in  the  second  place,  reserving  any 
comments  for  the  conclusion. 

As  it  is  only  by  comparing  the  different  results  of  the  experi- 
ments of  individuals  that  the  truth,  or  an  approximation  to  it,  can 
be  elicited,  I  conceive  too  much  attention  cannot  be  paid  to  the 
manner  in  which  these  experiments  are  conducted.  With 
respect  to  the  temperatures  now  given,  where  there  has  been  any 
degree  of  uncertainty  in  the  result,  they  have  been  taken  twice 
or  thrice  in  the  same  spot,  by  different  methods,  such  as  burying 
the  thermometer  in  the  earth,  or  rock  of  the  gallery,  in  mud  or 
water,  lodging  in  the  gallery,  in  the  full  stream  of  water  flowing 
from  the  veins,  by  allowing  it  to  remain  15' or  20  minutes  duriqg 
each  observation,  and  by  the  correspondence  of  two  or  more 
thermometers  at  the  same  time. 

I  have  lately  ascertained  the  temperature  of  three  levels  which 
have  been  driven  from  Crenver  directly  under  the  deepest  level 
in  Trenoweth  (the  mine  alluded  to  in  the  Annals  for  Apnl,  p.  416). 
At  the  depth  of  124  fathoms  below  the  adit  level,  or  936  feet 
from  the  surface,  it  was  67° ;  at  984  feet,  68° ;  at  1044  feet,  68°. 
Five  months  before,  when  the  miners  were  at  work  in  the  last 
mentioned  level,  the  temperature  was  68°. 

In  Oatfield  copper  mine  in  May,  1822,  the  temperature  of  the 
air  in  the  engine  shaft  at  the  adit  level  was  61°.    At  the  depth 
of  1092  feet  from  the  surface,  it  was  77°,  and  at  1272  feet,  and 
480  feet  east  of  the  shaft,  78° ;  at  1332  feet,  and  600  feet  east  of 
the  shaft,  it  was  81°;  but  at  the  same  level,  360  feet  west  of  the 
diafts,  it  was  only  78° :  neither  of  these  spots  were  working 
places ;  but  the  latter  was  more  contiguous  to  them  than  the 
other.    At  the  depth  of  1392  feet,  in  a  working  part  72  feet  east 
of  the  shaft,  it  was  80^;  and  only  24  feet  deeper,  180  feet  west 
of  the  shaft,  in  a  confined  end,  it  was  86°.    H^ere  the  water 
issuing  in  considerable  streams  from  two  small  veins,  at  the  bottom 
of  the  gallery,  a  few  feet  apart,,  indicated  the  different  tempera- 
tores  of  82°  and  86^°.  .        -; 
Since  the  temperature  of  the  different  parts  of  this  mine  has 
been  taken,  the  pumps  have  been  drawn  up  from  the  deepest 
part,  and  the  shaft,  oelow  the  depth  of  182  fathoms  from  the 
surface,  has  been  for  some  months  full  of  water.    At  this  level, 
the  temperature  was  previously  77°,  but  a  few  months  afterwards 
(in  Sept.  last),  when  the  water  had  risen  to  the  level,  its  temper- 
ature, a  few  feet  below  its  surface,  was  69° ;  and  at  the  deptn  of 
72  feet  in  the  water,  it  was  71°. .  A  fortnight  after  this,  I 
repeated  the  experiment,  and  found  the  temperature,  a  few  feiet 
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bdow  the  level,  66^ ;  and  at  12  fathoms,  as  before,  deep  in  t 
i^ater,  67^ ;  it  having  cooled  3^  in  a  fortnight,  and  11°  since 
admission  into  the  shaft. 

In  Crenver  copper  mine,  very  little  work  has  been  done  fo 

Seat  while.  At  oOO  feet,  and  300  feet  east  of  the  engine  sht 
e  temperature  was  55° ;  at  432  feet  deep,  66° ;  at  492  fe 
61'';  at  617  feet,62';  at  672  feet,  64°;  at  732  feet,  64^  in  i 
shaft ;  but  in  a  gallery  360  feet  east,  only  60^ ;  at  792  feet,  < 
in  the  shaft ;  but  1200  feet  east  of  it,  only  61° ;  at  852  feet,  6!i 
but  at  180  feet  west,  it  was  64° ;  and  at  1200  feet  west^  it  v 
68°. 

Huel  Abraham  is  on  the  same  lode  as  Trenoweth,  Crem 
and  Oatfield ;  and  is,  in  almost  every  part,  in  full  work. 
1332  feet  below  the  surface,  the  temperature  was  84°.  At  li 
feet  deep,  at  the  extremity  of  the  4evel,  on  a  Monday  momi 
before  the  workmen  had  returned  to  labour,  and  where  a  mach 
was  erected  for  blowing  fresh  air  to  the  miners,  the  thermomc 
stood  at  90° ;  but  a  few  days  afterwards,  when  a  communicat 
had  been  formed,  it  fell  to  86^.  At  the  depth  of  1452  feet 
was,  in  one  gallery,  84° ;  and  in  another  (tne  only  spot  wh 
there  were  no  workmen),  it  was  86^. 

I  shall  now  mention  the  result  of  some  experiments,  to  aac 
tain  the  temperature  of  the  water,  at  different  depths,  in  mii 
which  have  been  long  abandoned. 

Herland  copper  mine,  in  Gwinear,  has,  ceased  working  (exc 
above  the  adit),  15  years.    On  the  28th  May,  1822,  while 
temperature  in  the  shade  at  the  surface  was  o4°,  and  in  the  i 
74°,  I  found  that  of  the  water  running  through  the  adit, 
ffUhoms  deep,  52^ ;  as  we  approached  the  engine  shaft,  it  i 
increased  to  53° ;  and  on  sinxing  two  self-registering  then 
meters,  properly  secured  in  a  box  with  iron  weights,  the  tein]: 
ature,  at  the  depth  of  10,  20,  40,  60,  and  100  fathoms  in 
water,  and  792  feet  from  the  surface,  was  uniformly  54°. 
aiio<iher  shaft  in  this  mine,  360  feet  north-west  of  the  gi 
engine  shaft,  the  water  i:unning  through  the  adit  was  54? ;  \ 
at  10, 20,  and  40  fathoms  deep,  56°. 

On  the  8th  of  June,  1822,  I  visited  Huel  Poel  and  Huel  R 
lead  mines  near  Helston.  In  the  former,  the  temperature  of 
:water,  at  10  and  at  20  fathoms  deep^  was  53°t  In  another  si 
it  was  precisely  the  same. 

In  nuel  Rose,  the  water  in  the  engine  shaft  was,  at  60  i 
deep,  53^°;  at  120  feet,  5aj.°;  at  240  feet,  53^°;  and  at: 
feet,  only  53°.  The  time  allowed  for  the  thermometer  to  rem 
at  the  different  depths  (except  the  last)  was  10  minutes,  whi 
perhaps,  was  scarcely  long  enough. 

In  Huel  Alfred  (visited  in  July,  1822),  the  temperature  of 

water  in  the  adit,  18  fathoms  below  the  surface,  was  56° ;  anc 

the  several  depths  of  60,  120,  240,  360,  600,  and  672  feet 

'  water,  or  780  feet  from  the  surface,  it  was  uniformly  the  sam 
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Relistian  mine  in  Owiaear  (risited  on  the  same  day)  ii 
reported  to  have.been,  when  at  work;  much  hotter  than  mines  in 
general ;  but  I  fomid  the  water  in  the  adit,  25  fathoms  deep« 
only  55° ;  and  at  10,  20,  and  25  fathoms  below  the  adit,  it  was 
still  the  same. 

Huel  Ann  an  old  tin  mine,  353  feet  above  the  level  of  the  sea, 
is  situated  in  granite,  and  is  on  the  saipe  lode  as  Huel  Trumpet,  in 
the  parish  of  Wendron.  This  mine  has  not  been  wrought  tor  the 
last  20  years,  but  is  to  be  immediately  reworked  ;  and  men  have 
Gon6e<]^uently  been  emj^loyed  to  open  that  part  of  the  mine  above 
the  adit.  On  micovennga  shaft,  I  found  that  I  oould  drop  120 
fathoms  perpendicular.  This  I  did  with  half  a  hundred  weight, 
to  which  was  affixed  a  common  botUe  properly  corked,  sealed 
and  secured,  so  that  with  a  small  cord  affixed,  the  cork  was 
withdrawn  after  a  lapse  of  a  few  minutes.  The  water  thus 
drawn  from  the  bottom  was  of  the  temperature  of  52°,  and  a 
pint  of  it  left  onfly  a  residuum  of  l-^  gr.  1  then  sunk  a  day  and 
night  thermometer  properly  secured,  as  in  my  former  experi- 
ments, and  found  the  temperature  at  the  depth  of  30,  60,  120, 
240,  and  at  720  feet,  or  the  bottom  of  the  mine,  uniformly  of  the 
temperature  of  52°.  The  adit  is  14  fathoms,  thus  making  Che 
depth  from  the  surface  804  feet ;  and  the  thermomieter  was 
allowed  to  remain  at:the  bottom  of  the  water  for  four  hours. 

On  repeating  my  exjperiments  on  the  temperature  of  the 
water  in  the  Herland  mine,  I  found  the  heat  at  all  depths,  at 
before  stated,  viz.  54°  in  the  old  engine  shaft,  and  56°  in  an- 
other about  60  fathoms  distant ;  and  m  a  third,  not  before  tried, 
the  water  was  <m\y  52°.  I  was  given  to  understand  by  Capt.  S« 
Grose,  who  accompanied  me,  that  all  these  shafts  extended  to 
nearly  the  same  depth.  This  circumstance  I  conceive  rathef 
remarkable,  and  clearly  proves  the  operation  of  difierent  causes 
0f  temperature  in  a  very  circumscribed  portion  of  ground. 

At  Uuel  Franchise,  a  tin  and  copper  lode  in  the  parish  of  Wete- 
dron,  313  feet  above  the  level  of  tne  sea,  and  parallel  with  Huel 
Trumpet.    The  water  in  this  mine,  which  has  ceased  working 
for  about  two  years,  was  in  November  last  at  the  bottomy  or  180; 
feet  in  depth,  51°. 

Huel  Nancyis  on  the  same  lode,  but  half  a  mile  east  of  the 
latter  mine.  This  mine  is  about  200  feet  deep,  and  indicated  at 
all  depths  51° ;  while  the  temperature  in  the  shade  at  the  surface 
was  55°.    This  mine  has  stopped  more  than  20  years. 

In  making  my  experiments  with  the  registering  thermometer^ 
in  order  to  obtain  as  correct  results  as  possible,  x  always  jreduoe 
the  degree  of  the  mercurial  one  to  about  the  freezing  point,  bv 
sprinkling  its  bulk  with  ether,  and  by  raising  the  spint  one  with 
my  tongue,  bringing  the  indices  to  con^espond  before  eaeh 
hnmersipn. 

There  appeatrs  to  bs  little  or  no  diffi^renesin  ike  mea!ntemps^i 
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atare  of  the  same  spot  in  a  deep  and  confined  part  of  ft  tmm 
work,  in  summer  or  winter ;  or  at  least  the  miners  are  not  sei 
ble  of  any.  Capt.  W.  Teague  assures  me^  that  he  has  oflen  i 
with  ice  m  great  abundance  in  Tin-Croft  minei  at  the  deptl 
318  feet  below  the  surface ;  and  in  such  quantities  that  the  1 
ders  have  been  impassable  ;  deep  crevices  m  the  walls  have  bi 
completely  filled,  and  icicles  hanging  abundantly  around  him 

As  liquid  and  aeriform  bodies  convey  heat  on  a  different  pi 
ciple  from  that  observed  in  solids,  viz.  by  an  actual  change  in 
situation  of  their  particles,  instead  of  an  augmentation  of  tt 
bulk,  as  in  solids^  in  proportion  to  the  absorption  of  caloric 
may  not  be  deemed  irrelevant  to  explain  this  principle,  and  ap 
it  to  the  circumsttoces  of  the  water  in  a  relinquished  mine,  f 
show  how  the  whole  water  becomes  of  an  uniform  temperator 

Supposing  the  greatest  temperature  is  at  E,  the  bottom 
of  the  mine,  and  the  whole  becomes  filled  with  water  by 
infiltration  from  the  surface.  This  water  must  bring  with 
it  a  medium  temperature  of  the  surface,  and  the  different 
strata  of  earth  through  which  it  has  passed,  which,  if  of 
less  heat  than  that  possessed  by  the  earth  at  the  bottom, 
will  of  course  become  heated  to  the  same  degree;  it^ 
therefore,  is  expanded,  aud,  becoming  specifically  lighter, 
ascends  to  the  surface,  and  is  replaced  by  a  colder  portion 
from  above.  This,  in  its  turn,  becomes  heated  and  dilated, 
and  gives  way  to  a  second  colder  portion ;  and  thus  the 
process  goes  on  as  long  as  the  fluid  is  capable  of  imbibing  hei 
Therefore,  whether  the  thermometer  is  sunk  to  A,  B,  C,  D,  or 
in  an  old  mine,  it  must  be  found  of  an  equable  decree. 

M.  de  Mairan  asserts,  that  the  rigour  of  the  cold  of  winter 
tempered  by  the  heat  imparted  to  the  atmosphere  by  the  eai 
itself,  which  heat,  probably  possessed  from  its  orisin,  is  pi 
served  and  renewed  by  the  incessant  influence  of  me  sun, 
which  one  half  of  its  surface  is  constantly  exposed. 

Admitting  this  fact,  the  temperature  of  the  atmosphere  mu 
depend  on  the  capacity  of  the  earth  for  receiving  and  retainii 
heat,  and  for  communicating  it  to  the  surrounding  mediui 
But  as  the  earth  is  composed  of  land  and  water,  it  shoul4  I 
considered  that  the  capacities  of  these  constituent  parts,  f 
receiving  heat  are  very  different.  Land,  particularly  wh( 
dry,  receives  heat  from  the  sun's  rays  very  readily,  bi 
transmits  it  through  its  own  substance  to  great  depths  vei 
i^lowly ;  and,  on  the  other  hand,  water,  by  reason  of  its  transpi 
rency,  receives  heat  very  slowly,  but  diffuses  what  it  receive 
more  readily. 

Dr.  Hales  found,  that  in  the  month  of  August,  1724,  when  tl 
air  and  the  surface  of  the  earth  were  both  at  88^,  a  thermomet( 

S laced  only  two  inches  below  the  surface  of  the  earth  stood  \ 
6^  J  another,  16  inches  under  the  surface^  indicated  70^ ;  and 
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third,  24  inches  deep,  stood  at  68^.  The  kst  two  thermometei 
preserved  the  same  temperature,  both  day  and  night,  till  the  enl 
of  the  month,  and  then  fell  to  6P«the  earth  obstinately  retainiol 
its  heat  at  that  depth,  though  the  temperature  of  the  air  fr^ 
quently  varied.  On  the  26th  of  October,  a  thermometer  exposel 
to  the  air  stood  at  35*5^ ;  but  one  sunk  two  inches  below  tU 
surface  was  heated  to  43*85^;  another,  at  the  depth  of  K 
incbes,  stood  at  48*8° ;  and  another,  24  inches  deep^  showed 
6(f ;  and  from  the  1st  to  the  12th  of  November,  when  the  tem 
perature  of  the  external  air  was  27^,  a  thermometer  placed  a: 
the  depth  of  24  inches,  stood  at  43*8^ ;  but  from  the  month  0 
March  to  that  of  September  in  the  following  year,  the  external 
air  was  constantly  warmer  than  the  earth  at  the  depth  of  16  01 
24  inches. 

From  these  experiments,  it  may  be  inferred  that  the  surface  ol 
the  earth  is  much  heated  during  summer,  but  that  the  heat 
descends  very  slowly,  a  great  part  of  it  bein^  communicated  to 
the  air ;  that  during  the  winter  the  earth  gives  out  to  the  air 
the  heat  which  it  had  received  during  the  summer ;  and  that 
wet  summers  are  generally  succeeded  by  cold  winters. 

Marriotte's  experiments  furnish  nearly  similar  results  to  those 
of  Dr.  Hales.  Hence  it  appears  that  at  the  distance  of  about  80 
or  90  feet  below  the  surface,  provided  that  there  be  a  communi- 
cation with  the  external  air,  or  at  a  less  depth  if  there  be  no 
communication,  the  temperature  of  the  earth  admits  of  veiy 
Uttle  variation,  and  generally  apprpaches  to  the  mean  annual 
heat. 

M.  Van  Swinden  has  observed,  that  the  greatest  cold,  and 
even  that  which  is  below  0^  of  Fahr.  if  it  lasts  no  more  than  a 
few  days,  penetrates  no  deeper  than  20  inches,  when  the  earth 
is  covered  wiUi  snow,  and  not  above  10  inches,  if  no  snow  Ues  on 
the  surface. 

Such  facts  tend  to  prove  that  the  heat  of  the  earth  does  not 
increase  as  we  descend  into  it ;  but  at  the  greatest  depths,  it  is 
neariy  the  same  as  the  mean  annual  temperature  of  the  latitude. 

The  following  table  of  temperatures,  taken  by  myself,  will  be 
convenient  for  a  general  reference,  distinguishing  the  mines  at 
work  from  those  long  since  abandoned;  and  me  medium  in 
which  the  temperatures  were  taken : 
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Secondty,  it  is  necessary  to  make  a  few  remarks  on  what  Mr. 
Fox  and  Dr.  Forbes  have  stated,  trusting  that  those  gentlemen 
will  excuse  the  liberty  which  I  have  taken. 

In  Mr.  Fox's  tables,  the  irregular  ratio  of  augmented  tempera- 
ture is  very  conspicuous ;  as  it  appears  to  be  as  hot  at  the  depth 
of  600  feet  in  Chacewater  mine,  as  it  was  in  Dolcoath  at  the 
depth  of  1440  feet,  each  being  82°.  .  In  the  next  place,  it  is  as 
hot  at  420  feet  in  the  United  Mines,  as  in  Dolcoath  at  1200 
feet ;  as  hot  in  Chacewater  at  480  as  at  840  feet  in  Huel  Damsel; 
as  hot  at  780  feet  in  Treskerby  as  at  1880  in  Dolcoath,  8cc.  8cc. ; 
and  hotter  in  the  United  Mines  at  the  depth  of  1080  feet  than  in 
any  other  mine  in  the  county.  From  this  statement,  it  appears 
that  the  temperature  of  the  earth  in  Chacewater  increases  27°  in 
640  feet  in  depth ;  while  Dolcoath  is  augmented  only  the  same 
in  1380  feet;  and  the  United  Mines  the  same  number  of 
degrees  in  1080  feet,  or  exactly  double  the  depth.  These  facts 
would  induce  me  to  look  upon  the  progressive  ratio  of  heat  in  a 
different  light  from  those  gentlemen. 

Mr.  Fox  and  Dr.  Forbes  are  at  variance  in  opinion  about  fixing 
a  limit  as  to  the  precise  point  below  the  surface,  for  the  com- 
mencement of  augmented  temperature :  an  examination  of  an 
experiment  or  two  will  prove  the  confidence  we  may  place  in  the 
conclusions  of  either. 

Mr.  Fox  commences  at  60  feet,  and  Dr.  Forbes  at  200  feet, 
below  the  surface  ;  and  from  the  extreme  temperature  observed 
in'  our  deepest  mines,  would  deduct  6°  for  artificial  and  extra- 
neous causes  of  heat,  thus  reducing  the  actual  degree  at  about 
1300  or  1400  feet  from  72®  to  74*;  and  after  the  ratio  of  1®  for 
every  60  feet,  it  would  be  at  the  depth  of  1044  feet,  68°,  Now 
reverse  the  order  of  calculation,  and  we  shall  find  Mr.  Fox  to 
make  it  694.**,  and  Dr.  Forbes,  66^°  for  the  same  depth.  This 
is  the  precise  depth  of  the  lowest  of  the  three  levels  driven  under 
Trenoweth  from  Crenver,  the  temperature  of  which  is  actually 
only  68°,  although  a  spot  not  in  the  course  of  working,  yet  has 
a  distant  communication  with  the  mine  in  general,  and  at  a 
working  spot  on  the  same  level,  the  temperature  is  but  68®,  after 
being  exposed  to  all  the  extraneous  sources  in  common. 

Dr«  Forbes  remarks  (and  Mr.  Fox  in  his  last  communication 
says  the  same),  "  hence  it  follows,  that  the  natural  temperature 
of  the  earth  in  the  mines  in  Cornwall,  at  the  depths  mentioned, 
must  be  considerably  above  that  of  the  mean  of  the  climate. 
This  conclusion  is  equally  deducible  from  many  f^cts  which 
have  been  observed  in  mines,  s  The  most  conclusive  of  these  is 
the  high  temperature  of  extensive  collections  of  water  in  aban- 
doned mines,  or  in  parts  of  mines  that  have  been  long  since 
abandoned;.  In  cases-  of  this  kind,  it  is  impossible  to  believe 
that  the  temperature  can  have  been  derived  from  any  other 
(source  than  the  rocky  walls  of  the  cavity  in  which  it  is  con- 
|;ainedL;  and  as  these  walls  could  not  derive  their  temperature 
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from  any  foreign  source,  the  conclusion  is  equally  in  filTcmr 
the  natural  high  temperature  of  the  body  of  this  earth  at  cert: 
depth.'' 

Will  these  gentlemen^  I  would  ask,  still  maintain  the  sai 
sentiments?  If  so,  their  theory  must  fall  to  the  ground,  as  ^ 
can  now  clearly  prore  that  these  very  collections  of  water  posse 
even  a  less  temperature  than  the  supposed  mean  of  the  ciiinat 
e.  g.  Huel  Ann,  and  the  third  shaft  in  uerland ;  one  130^  and  ti 
other  160  fathoms  in  depth.  Ding  Dong,  Huel  Rose^  Huel  Fra 
chise,  &c. 

The  only  instances  of  importance.  Dr.  F.  brings  in  support 
this  hypothesis,  are  the  following :  a  large  isolated  collection  < 
water  m  Botallack  mine  is  stated  to  be  6^  at  the  depth  of  aboi 
400  feet  from  the  surface.  Here  it  may  be  necessary  to  refer  1 
his  general  description,  and  we  find  it  is  an  old  working  full  < 
water^  80  fathoms  deep  below  the  gallery  at  400  feet^  and  j 
under  the  sea.  The  surface  of  tiiis  water  is  62%  while  the  ai 
was  66^ ;  the  heat  of  this  water  at  the  bottom  of  the  working  i 
not  given.  He  continues^  ''  a  still  stronger  instance,  perhaps,  ii 
support  of  the  same  conclusion,  is  afforded  by  the  details  c 
the  other  submarine  mine  Little  Bounds.  This  mine  wa 
formerly  worked  to  the  depth  of  500  feet.  Of  late  years,  ver 
little  has  been  done,  and  the  water  has  risen  to  within  4{ 
fathoms  of  the  adit,  where  it  is  kept  stationary  by  the  partia 
operation  of  the  pumps.  There  is  thus  a  permanent  body  o: 
water  extending  from  tne  depth  of  300  to  that  of  500  feet  beloH 
the  surface,  and,  perhaps,  to  half  that  distance  horizontally. 
This  water,  as  discharged  by  the  pumps  in  1822,  is  of  the  tem- 
perature of  56^^."  Pray  what  has  this  to  do  with  the  tempera- 
ture of  the  central  part  or  bottom  of  the  collection  ?  And  yet 
I)r.  F.  in  nearly  the  following  page,  states,  that  a  large  body  of 
water  resembling  the  last  has  accumulated  in  the  old  wrought 
part  of  Ding  Dong  mine ;  at  the  depth  of  444  feet  below  the 
surface,  the  workmen  had  just  cut  through  the  barrier  which 
divided  them  from  this  old  working,  and  the  stream  of  water 
which  issued  forth  (and  which  was  the  bottom  of  the  large  col- 
lection), was  only  62{^3  thus  at  once  proving  what  is  actuiSly  the 
case,  tiiat,  as  I  before  stated,  it  may  be  as  cold  at  the  very  cen- 
tre of  the  earth  as  at  any  distance  beneath  its  surface. 

In  the  next  place,  I  do  not  conceive  that  their  opinion  can 
be  supported,  because  Dr.  Forbes's  philosophical  reasoning  on 
all  liie  extraneous  sources  of  caloric  falls  short  of  what  is  actually 
observed,  and  that  we  must  attribute  this  extra  portion  as  derived 
from' the  earth  itself;  for  I  should  ima^ne  that  there  are  few 
mpii'e  difficult  problems,  than  a  true  estimation  of  the  power  of 
the  infinite  sources  of  caloric  in  a  mine  in  the  full  course  of 
working. 

In  making  a  few  observations  on  the  foregoing  experiments,  I 
must  remark  in  the  first  place,  that  in  mines  which  are  at  work 
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scarcely  two  places  of  equal  depth  below  the  surface,  and  under 
similar  circumstances^  e^chibit  tne  same  temperature.  As  these 
differences  and  irregularities  of  temperature  always  occur  in 
mines  which  are  at  work,  they  must  arise -from  adventitious 
causes.  I  am,  therefore,  of  opinion^  that  the  true  temperature 
of  any  part  of  a  mine  in  the  fuU  course  of  working  is  difficult  of 
attainment,  and  that  we  must  have  recourse  to  those  mines^  and 
parts  of  mines,  which  have  been  long  since  quitted  by  the  miner, 
m  order  to  obtain  any  thing  like  a  true  datum. 

The  hot  springs  wnich  frequently  occur^  while  they  prove  the 
existence  of  causes  sufficient  to  give  them  their  high  degree  of 
temperature^  prove,  at  the  same  time,  by  their  rarity,  the  local 
and  adventitious  nature  of  those  causes. 

'  I  cannot  conclude  without  stating,  that  I  hope  those  gentle- 
men who  have  taken  such  an  interest  in  the  present  inquiry,  will 
not  lose  sight  of  it,  but  avail  themselves  of  ev^ry  opportunity 
likely  to  develope  this  apparently  mysterious  subject ;  and  as  we 
are  in  possession  of  the  temperatures  of  Huel  Ann,  and  the  Her- 
land  mine,  and  which  are  to  be  immediately  reworked,  and  of 
Huel  Abraham,  our  deepest  mine,  which  report  says  is  about  t6 
be  relinquished,  I  think  a  favourable  opportunity  will  occur  to 
reverse  the  nature  of  our  present  experiments,  and  thus  afford 
by  synthesis,  as  well  as  analysis,  an  accurate  statement  of 
fects.  I  am.  Sir,  your  obedient  servant, 

M.  P.  MOYLE. 


Article  IV. 

On  the  State  of  Water  and  Aeriform  Matter  in  Cavitiesfound  in 
certain  Crystals.    By  Sir  Humphry  Davy,  Bart.  PKS.* 

Thebe  are  few  inquiries  in  natural  science  more  calculated  to 
awaken  our  curiosity,  than  those  relating  to  the  changes  which 
the  matter  composing  the  surface  of  our  globe  has  undergone. 
The  imagination  is  excited  by  the  magnitude  of  the  operations 
by  the  obscurity  of  the  phenomena,  and  the  remoteness  of  the 
time  at  which  they  occurred ;  and  all  the  intellectual  powers  are 
required  to  be  brought  into  activity  to  find  facts  or  analogies,  or 
to  institute  experiments,  by  which  they  may  be  referred  to  Known 
causes. 

The  cnrstallizations  constituting  the  whole  of  the  rocks  which 
are  usually  called  primary,  and  those  found  in  such  abundance, 
even  in  the  rocks  which  are  termed  secondary,  prove  that  a 
considerable  part  of  the  materials  of  the  surface  of  the  globe 

«  Fz€in the PhiloBophical Tnmttctitns  lbrl8S2.    Ptotll. 
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must  have  been  either  fluid  or  aeriform  ;  for  these  are  the 
states  from  which  the  regular  arrangements  of  the  molecub 
bodies  constituting  crystals^  can  be  produced. 

Geologists  are  generally  agreed  that' the  greater  number  o 
crystalline  mineral  substances  must  hare  been  preTiously 
liquid  state ;  but  different  schools  have  supposed  dinfc 
causes  for  their  solution ;  some  attributing  this  effect  prificij 
to  the  agency  of  water,  others  to  that  of  heat. 

When,  however,  it  is  considered,  that  the  solvent  powi 
water  depends  upon  its  temperature,  and  its  deposition  of  i 
matters  upon  its  change  of  state  or  of  temperature ;  and 
being  a  gravitating  substance,  the  same  quatitxCy  must  ah 
belong  to  the  globe,  it  becomes  difficult  to  allow  much  wei^ 
the  arguments  of  the  Wernerians  or  Neptunists,  who  have  g 
rally  neglected^  in  their  speculations,  the  laws  of  chen 
attraction. 

There  are  many  circumstances,  on  the  contrary,  favourabi 
that  part  of  the.  views  of  the  Huttonians  or  Plutonists,  relatin 
the  cause-  of  crystallization  ;  such  as  the  form  of  the  earth, 
of  an  oblate  spheroid  flattened  at  the  poles ;  the  facility  ' 
which  heat,  being  a  radiating  substance,  may  be  lost  and  d 
pated  in  free  space  ;  and  the  observations  which  seem  to  s 
the  present  existence  of  a  high  temperature  in  the  interior  oi 
globe. 

I  have  often,  in  the  course  of  my  chemical  researches,  loo 
for  facts  or  experiments,  which  might  throw  some  light  on 
interesting  subject,  but  without  success,  till  about  three 'y( 
ago ;  when,  in  considering  the  state  of  the  fluid  and  aerif 
matters  included  in  certain  crystals,  it  appeared  to  me,  1 
these  curious  phenomena  might  be  examined  in  a  mannei 
afford  some  important  arguments  as  to  the  causes  of  the  for 
tion  of  the  crystal. 

It  is  well  known  that  water,  and  all  fluids  at  usual  temp 
tures,  are  more  expansible  by  heat  than  siliceous  or  other  eai 
matters ;  and  supposing  these  crystals  to  have  been  formed,  i 
the  water  or  fluid  enclosed  in  them,  at  a  pressure  and  tempe 
ture  not  very  unlike  those  of  our  existing  atmosphere,  this  fl 
ought  to  fill  nearly  the  same  space  as  when  included,  and 
elastic  fluid  confined  with  it,  supposing  it  non-absorbable,  ou 
to  be  in  the  same  state  of  density.    On  the  contrary,  if 
earthy  matter  and  the  fluid  separated  from  eabh  other  undc 
much  higher  temperature  than  that  now  belonging  to  the  s 
face,  a  certain  vacuum  might  be  expected  in  the  cavity  from 
contraction  of  the  fluid,  and  if  any  gas  were  present,  a  consit 
able  rarefaction  of  it;  and  though,  supposing  a  much  hig 
temperature  on  the  surface  of  the  globe,  the  atmosphere  forn 
by  aqueous  vapour  must  have  had  much  greater  absolute  weig 
whicn,  as  liquids  are  compressible,  must  have  influenced 
volume  of  Ae  fluid  at  the  time  it  was  enclosed,  a  circumstai 
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which  would  render  it  impoesible  to  draw  any  conclusion  as  to 
the  eiract  temperature,  yet  still  the  experiments  appeared  to 
ofier,  on  any  view,  interesting  results;  and  I  was  the  more 
desirous  of  performing  them,  as  I  believe  the  nature  of  the  fluid 
and  aeriform  matters  included  in  rock  crystals  and  other  silice* 
ous  stones,  has  never  been  accurately  ascertained. 

Having  purchased  some  crystals,  and  having  had  others  com- 
mitted to  my  care  by  the  liberahty  of  my  Brother  Trustees  of  the 
British  Museum,  and  of  my  friend  Prof.  Buckland,  I  proceeded 
to  make  the  necessary  experiments  upon  them.  It  will  be 
impropier  for  me  to  take  up  the  time  of  the  Society  by  a  minute 
description  of  my  manipulations.  Holes  were  drilled  in  the 
crystals  by  the  use  of  diamonds,  generally  by  Mr.  Newman^ 
under  distilled  water,  or  mercury,  tne  gas  was  expelled  by  the 
introduction  of  wires,  and  the  fluids  included  in  the  cavities 
were  drawn  out  by  means  of  fine  capillary  tubed,  and  experi- 
ments were  afterwards  made  to  determine  the  space  they  occu- 
pied, which  had  been  accurately  measured  and  marked  upon 
the  crystal.  The  chemical  nature  of  the  fluid  and  gas -was 
determined  by  processes  which  were  necessarily  difficult  from 
the  smallness  of  the  quantities  operated  upon ;  but  which  are 
too  weU  known  to  the  chemical  philosophers  of  this  Society  to 
need  description. 

The  first  three  crystals  that  I  examined*  were  from  Schemnitz, 
in  Hungary ;  the  cavities  that  they  contained  were  proved  not  to 
be  permeable  to  the  atmosphere,  by  exposure  to  rarefied  air, 
alone,  and  under  water,  in  the  receiver  of  ai^  air-pump,  a  cir* 
cumstance  which  it  was  necessary  always  to  attend  to,  m  order 
to  render  the  experiment  availing. 

A  cavity  in  one^  of  the  crystals  was  pierced  under  oil,  three 
under  distilled  water,  and  one  under  mercury.  In  all  of  them 
the  fluid  rushed  in  when  the  cavity  was  opened,  and  the  globule 
of  elastic  fluid  contracted  so  as  to  appear  from  six  to  ten  times 
less  than  before  the  experiment.  The  fluid  in  all  the  crystals 
(in  two  it  was  minutely  examined)  was  found  to  be  water  nearly 
pure,  containing  only  a  minute  portion  of  the  alkaline  sulphates. 
The  elastic  fluid,  as  well  as  I  could  asc^tain  from  the  very 
minute  quantities  I  could  procure,  appeared  to  be  azote,  unmixed 
with  any  other  substance. 

The  largest  cavity,  which  was  in  the  crystal  put  into  my  hands 
by  Prof.  Buckland,  contained  a  space,  equal  to  74'5  grains  of 
mercury;  the  water  in  it  equalled  in  volume  48*1  grain  mea- 
sures of  mercury ;  and  the  globule  of  air,  after  the  experiment, 
equalled  in  diameter  a  globule  of  mercury  weighing  4*2  grains, 
so  that  the  elastic  fluid  nad  contracted  at  least  between  six  and 
seven  times. 

In  the  other  experiments,  the  cavities  being  much  smaller  the 

auantities  of  air  and  fluid  could  not  be  accurately  measured ;  but 
aere  itemed  to  be  nearly  the  same  relation  betvreea  the  space 
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fiOed  by  flaid,  and  that  containing  aerifonn  matter ;  aivd  in  i 
of  them  the  contraction  of  the  globule  of  aeriform  matter  wi 
eyidently  greater,  and  in  one  instance  to  less  than  1-lOth  of  i 
original  bulk. 

The  fourth  crystal  that  I  experimented  upon  was  of  unknot 
locaUty ;  but  I  have  reason  to  believe  that  it  was  from  Gu 
naxuato,  in  Mexico^  as  it  strongly  resembled  some  that  tA 
Heuland  showed  me  from  that  place.  The  cavity  in  it  w 
extremely  small,  and  when  pierced  into^  under  distilled  wat< 
the  globule  of  gas^  from  being  one-eighth  of  an  inch  in  diametei 
diminished  so  as  to  be  less  than  l-25th ;  so  that  its  rarefacti( 
was  much  greater  in  this  than  in  the  other  instances ;  the  wat 
was  too  small  in  quantity  to  be  minutely  examined ;  it  seemed 
be  nearly  pure,  producing  a  cloudiness  barely  perceptible 
solutions  01  nitrate  of  silver  and  muriate  of  baryta. 

It  was  an  interesting  point  to  ascertain  whether  the  sai 
circumstances  occurred  in  productions  found  in  rocks  whi 
have  been  generally  considered  as  of  igneous  origin,  such  as  t 
basaltic  rocks  in  the  neighbourhood  of  Vicenza,  the  chalced 
nies  of  which  so  often  am)rd  included  water.    I  found  it  mu 
more  easy  to  make  experiments  of  this  kind,  and  to  procv 
specimtius,  which  were  abundantly.  suppUed  to  me  from  the  sai 
sources  as  those  I  have  just  referred  to ;  and  though  some 
these  specimens  proved  to  be  permeable  to  the  atmosphere,  a 
to  have  been  filled  with  water  artificially,  yet  many  occurred, 
which  the  sides  pf  the  cavity  were  absolutely  impervious  to 
or  water. 

The  results  that  I  obtained  were  very  analogous.  Water  cc 
taining  vety  minute  quantities  of  saline  impregnations,  oc< 
sioning  barely  a  visible  cloudiness  in  solutions  of  silver  and 
muriate  of  baryta,  was  found  to  be  the  fluid ;  the  gas  was  azo 
but  it  was  in  a  much  more  rarefied  stat«  than  in  the  rock  or 
tals,  being  between  60  and  70  times  as  rare  as  atmospheric  i 

The  quantity  of  water  was  to  the  void  space  in  greater  prop 
tion  than  in  tne  rock  crystals.  In  the  instance  in  which  1 
most  accurate  experiment  was  made ;  namely,  on  the  great  s] 
cimen  preserved  m  the  collection  of  the  British  Museum,  a 
which  weighed  380  grains,  the  quantity  of  water  was  29 '9  grai 
the  space  occupied  by  aeriform  matter  was  equal  to  11*7  gra 
of  water,  the  volume  of  the  globule  of  gas  at  the  common  pr 
sure  was  to  that  of  its  rarefied  volume  as  1  to  63. 

It  occurred  to  me  that  atmospheric  air  might  have  been  on 
nally  the  elastic  fluid  included  in  these  siliceous  stones  and  in  i 
crystals,  and  that  the  oxygen  might  have  been  separated  fr 
the  azote  by  the  attraction  of  the  water,  and  a  direct  experim 

*  I  have  not  thought  it  neoeenaiy  to  refer  to  the  heights  of  the  barometer  and  1 
mometer  in  these  experiments,  as  it  is  impossible  to    gain  any  other  than  ^i 
results,  upon  quantities  in  which  differences  arising  from  atmospheric  temperature 
'  pressure,  wouli^  be  quite  onappredable. 
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seemed  to  confinn  this  idea.  ,  A  dialcedony  which  had  been 
bored  was  placed  in  water  free  from  air  under  a  receiver,  which 
was  exhausted  till  a  portion  of  gas  from  the  interior  of  the  crys- 
tal had  escaped  into  a  proper  receptacle.  This  gas  examined 
by  nitrous  gas  was  found  to  contain  nearly  as  much  oxygen  as 
atmospheric  air ;  so  that  there  ia  every  reason  to  beUeve  that 
the  water  had  emitted  oxygen  during  thte  exhaustion. 

I  endeavoured  to  find  some  calcareous  secondary  rocks^  or 
crystals  belonging  to  them^  containing  cavities,  on  which  expe- 
riments of  the  same  kind  might  be  made  ;  but  in  a  number  of 
trials,  I  have  as  yet  found  none  impermeable  to  the  atmosphere; 
and  the  cavities  of  such,  when  bored,  are  always  found  to  con- 
tain atmospheric  ^ir  in  a  common  state  of  density. 

I  was  surprised  to  find  that  this  was  the  case  even  with  cavi- 
ties in  calcareous  spar  in  the  centre  of  a  limestone  rock  ;  yet 
these  cavities  which  contained  atmospheric  air  did  not  fill  with 
water  when  Ae  stone  was  placed  in  water  under  an  exhausted 
receiver.  When,  however,  it  was  dry,  and  placed  in  a  receiver 
alternately  exhausted  and  filled  with  hydrogen,  the  air  that  was 
produced  by  piercing  the  cavities,  was  found  mixed  with  hydro- 
gen ;  proving  that  the  substance  of  the  stone  was  permeable  to 
elastic  fluid. 

I  hope  soon  to  be  able  to  make  further  researches  on  this 
subject ;  but  in  reasoning  upon  the  vacuum,  or  rarefied  state  of 
the  aeriform  matter  in  the  cavities  of  these  rock  crystals  and 
chalcedonies,  it  appears  difiicult  to  account  for  the  phenomenon, 
except  on  the  supposition  of  their  beine  formed  at  a  higher  tem- 
perature than  that  now  belon^ng  to  me  surface  of  the  globe ; 
and  the  most  probable  supposition  seems  to  be,  that  the  water 
and  the  silica  were  in  chemical  union^  and  separated  from  each 
other  by  cooling. 

Water  in  the  temperature  of  the  arctic  winter  is  constantly  a 
crystallized  body.  As  a  fluid,  its  solvent  powers  are  increased  as 
its  heat  becomes  higher,  and,  when  elastic,  the  density  of  its 
vapour  is  exalted  in  proportion  to  its  heat ;  so  that  an,  atmosphere 
of  steam,  supplied  from  an. indefinite  source  above  water,  would 
render  it  capable  of  receiving  a  very  high  degree  of  heat.  Lime 
retains  water  in  combination  at  a  heat  above  250°  Fahrenheit ; 
baryta  retains  it  (even  under  ordinary  pressures)  at  a  strong  red 
heat,  and  ftises  with  it.  It  is  extremely  likely  that  a  liquid 
hydrate  of  silica  would  exist,  under  pressure,  at  high  tempera- 
tares  ;  aiid  like  all  liquid  bodies  in  the  atmosphere,  would  pro- 
bably contain  small  quantities  of  atmospheric  air ;  and  such  a 
supposition  only  is  necessary  to  account  for  the  phenomena  pre- 
sented by  the  water  in  rock  crystal  and  chalcedony. 

As,  however,  steam  or  aqueous  vapour  may  be  considered  as 
having  a  share  in  these  results,  if  it  be  supposed  included  in  the 
cavity,  no  exact  conclusions  can  be  drawn  from  the  apparent 
degree  of  contraction  of  the  water ;  particularly  as  the  late  inge- 
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nious  researches  of  Mr.  Perkins  show,  that  water  is  mud 
compressible  than  was  formerly  imagined ;  and  the  -toIc 
water,  however  high  its  temperature^  must  be  influenced 
pressure  to  which  it  is  exposed ;  so  that  a  certain  coaipi! 
weight  may  not  only  impede,  but  altogether  counteraci 
expansive  force  of  heat. 

Many  speculations  might  be  indulged  in  on  this  subject, 
shall  not  at  present  enter  upon  them  ;  and  I  shall  cooclu 
observing,  that  a  fact,  which  has  been  considered  by  the  I 
nists,  above  all  others  as  hostile  to  the  idea  of  the  igneous 
of  crystalline  rocks,  namely,  the  existence  of  water  in 
seems  to  afford  a  decisive  argument  in  favour  of  the  opin; 
has  been  brought  forward  to  oppose. 

APPENDIX. 

Since  the  foregoing  pages  were  communicated  to  the  ! 
Society,  I  have  made  some  new  experiments  on  the  sami 
ject;  all  of  them,  except  two,  offered  results  of  the  same 
as  those  1  have  detailed,  and  upon  such  I  shall  not  enter 
these  two,  from  their  pecuharity,  will  not,  I  trust,  be  thi 
unworthy  of  a  particular  notice. 

In  examining,  with  Mr.  Heuland,  the  beautiful  specimi 
rock  crystals  in  the  collection  of  Charles  Hampden  Turner, 
I  observed  one  crystal  which,  Mr.  Heuland  informed  me^ 
from  La  Gardette,  in  Dauphin^,  that  contained  a  conside 
cavity,  in  which  there  was  a  viscid  brownish  liquid,  resem 
in  its  appearance  and  consistence  linseed  oil.  As  the  void  i 
or  cavity  filled  with  aeriform  matter  appeared  consideral 
proportion  to  the  fluid,  I  expressed  a  desire  to  pierce  the  cr 
and  Mr.  Turner,  hearing  of^my  wish,  Wits  so  kind  as  to  gra 
in  the  most  polite  and  liberal  manner,  by  presenting  to  mi 
specimen.  With  Mr.  Newman's  assistance  I  made  the 
experiments  upon  it.  The  cavity  was  pyramidal,  and  near] 
third  of  an  inch  in  diameter.  I  soon  ascertained  that  the 
was  not  water,  as  it  congealed  and  became  opaque  at  a  tet 
ature  of  66*^.  When  the  crystal  was  pierced  uader  dis 
water,  the  water  rushed  in  and  entirely  filled  the  cavity,  sc 
no  other  aeriform  matter  but  the  vapour  of  the  substance  ( 
have  been  present :  the  water  was  rendered  white  and  cl( 
apparently  oy  the  substance.  I  endeavoured  to  collect  soi 
it  tbrxhemical  examination,  but  it  was  too  small  in  quantity 
equalling  in  volume  one-sixth  of  the  volume  of  the  cavity), 
submitted  to  analysis.  It  swam  on  the  water,  had  no  dis 
taste,  but  a  sn^ell  resembling  naphtha ;  a  portion  of  it  takei 
mixed  with  the  water,  when  exposed  to  heat  acted  like  fixe< 
and  it  seemed  to  have  a  high  temperature  Of  ebullitioQ 
inflamed,  producing  a  white  smoke. 

The  fact,  of  almost  a  perfect  vacuum  existing  in  a  cavity 
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tlioing  aa  ^xpfto^ible  ;bui*  di^euldy  volatile  .substanc€|r  auiy  ibo, 
csoosider^d  ils  highiy  favourable  to  the  theory  of  ti^e  igaeouS| 
origin  of  crystals .:  jbhe  other  expej^ioaent  is  .of  a  nature  entirely^^ 
difierent,  though  its  restilt  may  be  explained  in  the  'same  suppo-. 
sidoiu 

i  Ih  examining  a  crystal  fn  the  eojuection  of  the  Royal  Institu- 
tion, and  whicQ  from  its  characters  I  believe  to  be  from  Capa6 
d'Olanda^  Province  of  Mina«  Gerae^^  Brazil^  I  observed  that  the 
quantity  of  aerifprm  matter  was  unu3ual]y  small  in  proportion  to 
Uie  quantity  of  fluids  in  two  or  three  cavities  not  ooc\y>yii^g  oner 
tenth  or  one-twelfth  of  the  spac^  \  and  from  the  peculiauty  of; 
its  motion,  it  appealed  to  be  more  likely  to  be  compressed  u^^ 
rarefied  elastic  fluid ;  and  in  piercing  the  sides  of  the  Qavities,  I 
fbund  that  this  was  the  case ;  it  enlarged  in  volume  from  tei^  to 
t,welve  times  ;  the  Suid  was  water^  but  the  gas  was,  too  minut^^ 
in  quantity  to  be  examined. 

•.  It  will  be  interesting  to  ascertain  under  what  circumstances^.^ 
and  in  what  situations,  crystals  of  this  kind  ^r^, found.  If  the/, 
be  supposed  of  igneous  origip,  they  must  have  been  forjoae^; 
lyider  d,n  immense  Weight  of  atmosphere  or  fluidj^  sufficient  to 
produ^  a  contpre^ion^much  more  than  adequate  to  cQmpensat% 
for  the  expansive  effects  of  beat,  a  suppositiofi  whieh^  in  con^ch*^ 
quence  of  Mr.  Perkins's  experioientsy  already  (dluded  U>t  n^^y.-be^ 
easily  formed.  .    ,  .  . 


Article  V. 

On  Grey  Whin.    By  N.  J.  Winch,  Esq, 
(To  the  Editor  pf  «he.  Annab  tf  Philosophy.) 

Though  I  believe  it  to  be  gseneraJly  known  to  such  of  your 
readers  as  have  paid  attention  to  the  geology  of  Britain,  that  tlie 
yrorkmen  engaged  in  the  collieries  and  q^uarries  of  the;  north  of 
England  andScotland  apply  the  term  whin  not  only  to  basalt  or 
greenstone,  but  to  nioet  other  species  of  hard  stone,  yet  tarn  not 
aware  that  a  peculiar  rock  c^ed*  by  them  grey  whin  has  ever 
attracted  particular  notice.  The  rock  constituting  the  stratum, 
or  possibly  strata  in  question,  consists  of  minute  grains  of  hair- 
hrown .  compact  felspar  or  cUnkstone,  with  a  few  spangles  of 
silvery  mioa  scattered  through  it.  From  the  close  cohesion  of 
its  small  particles,  it  might  be  mistaken  at  first  sight  for  cliiik- 
dtone,  strooffly  resembling  the  weH-known  rock  of  lamlash,  but 
hy  a  Ie©&,  tie  gmnulttr  texture  is  detected,  and  the  difference 
between  tbeoi  easily  |»-OTed.    Owing  to  this  compact  texture, 

N^w  Series,  yoL.Y.  e 
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and  the  nature  of  its  component  parts,  it  is  both  heavy  «n<3 
tough,  requiring  a  smart  blow  of  the  hammer  to  break  it.   JBeforc 
the  olowpipe,  it  fuses  without  much  difficulty  into  a  pal^-browc 
glass  ;  it  is  not  magnetic  like  basalt.    At  oU  Anthon's  .colliery 
(see  Geological  TransactionSi  vol.  iv.  p.  41),  the  bed  lies  nearly 
104  fathoms  from  the  surface  of  the  earth,  and  is  a  fooi^  in 
thickness ;  its  situation  is  between  a  stratum  of  strong  "whit^ 
post  (sandstone)  seven  feet  thick,  and  a  stratum  of  blue  metal 
(shale,  slate  clay)  eight  and  a  half  feet  thick.    In  Wc|lbottle 
Dene,  five  miles  west  of  Newcastle,  a  similar  stratum  creeps  out 
by  the  edge  of  the  brook ;  but  its  .thickness  or  relative  position 
cannot  there  be  so  accurately  ascertained  as  at  St.  Anthony's,  where 
a  shaft  has  been  sunk  through  it.    Whether  this  be  a  coatinua^^ 
tion  of  the  same  bed,  I  cannot  determine;  but  the  high  naain  coal 
cropping  out  at  Ben  well  Hills,  two  miles  to  the  east  of  Walbottle, 
and  this  bed  lying  29  fathoms  below  that  seam,  1  am  inclined  to 
considerthem  one  and  the  same,  notwithstanding  the  stone  is  finer 
grained  at  the  latter  place ;  for  all  our  coal  strata  rise  to  the  clay 
m  succession  towards  the  west  and  south-west. 

It  is  by  no  means  improbable  that  similar  beds  may  be  known- 
to  exist  in  other  districts ;  but  never  having  heard  of  a  stratum- 
of  compact  felspar  and  mica,  as  a  member  of' a  coal  formation,- 
you  will  oblige  me  by  giving  publicity  to  this  short  notice  througl^ 
the  medium  of  your  journal. 

I  have  the  honour  to  be,  Sir, 

Your  most  obedient  servant, 

N.J,  Winch. 


Article  VI. 

Queries  on  the  Plumbago  formed  in  Coal  Gas  Retorts, 
By  the  Rev.  J.  J.  Conybeare,  MGS. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

MY  DEAR  SIR,  BathEaston^  Dec  15, 188?. 

The  very  general  use  of  coal  gas,  and  the  degree  of  scieutific 
information  mostly  to  be  found  in  those  connected  with  its  maQu«- 
facture,  render  it  probable  that  for  many  persons  the  remark^, 
which  I  am  about  to  offer  will  possess  but  htUe  of  novelty.    A9, 
however,  I  am  not  aware  that  this  subject  has  yet  been  notiqpdl! 
in  any  periodical  or  other  publication,  I  venture  to  intrude  them 
on  the  notice  of  your  readers,   rather  indeed  in  the  hope  of 
obtaining  further,  mformation  from  those  who  are  inore^^om^)^- 
tent  than  myself,  than  of  adding  much  to  the  pu1[>Iic  stock, 
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■'fh^^.'^Jist-hroh  retorts  used  in  the  Bath  gas  works,  heing,  oti 
fltii  a^age^  somewhat  less  than  one  inch  and  a  quarter  in  thickrl 
ne&B^^Y^'bUmed  through,  as  it  is  technically  termed,  in  the  gart 
fxpDSied  to  the  greatest  heat,  in  about  18  months.  Aftei:  this: 
fliey'are  of  bourse  no  longer,  serviceable. ,  This  destruction  iaf 
effected  by  the  progressive  oxidation  and  scaling  off  of  the. 
metal.  The  sdales  consist  chiefly  of  jperoxide  of  iron,  and  the 
powder  ^hich :  they  afford  by  grinding  and  washing  might  be 
applied  to  any  of  the  purposes  for  which  the  crocujs  martis  is  iol 
requiest.  It  is  observable  that  the.  portion  of  cast-iron  whichl 
remaiiis  .unoxidated  in  the  parts  exposed  to  a  strong  heat  is! 
found  to  present,  oh  being  broken,  a  texture  much  more  highly' 
crystalline  than  that  of  the  portion  further  removed  from  tha 
action  of  fire.*  Is  this  simple  developmwit,  or  is  it  to  be 
ascribed  t6  that  mysterious  rerarrangem^nt  of  particles  which, 
in  some  other  cases  appears  to  take  place  at  a  heat  short  of 
actuaHusion? 

.The  Unserviceable  retorts  oh  being  withdrawn  from  their  beds*. 
are  found  lined  with  a  coating' of  plumbago  averaging  the  thick- 
ness of  four  inches.    This  coating  is  thickest  towards  the  .hot-, 
torn  of  the  retort,  nearer  to  its  moiith  it  becomes  scantier  and 
more  intermixed  with  coaly  and  fuliginous  matter.    The  general,. 
aspect  of  the  predominant  variety  may   be  thus   described: 
Colour,  iron-grey,  somewhat  lighter  than  that  of  native  pluih-" 
hago ;   texture,  scaly ;  structure,  mammiHated,  usually  in  very 
close  aggregation ;  some  specimens  exhibit   this   structure  on 
the 'latger  scale  ;  generally  it  is  discoverable  pnly  by  theuse  of 
the  lens ;  hardness,  somewhat  variable,  but  always  greater  than 
that  of  the  best  native  •  plimibago  ^rsertflches  gypsum,  but  is 
scratched  by  calc-  spar ;  lustre  of  the  exterior  surface  (especially 
where  the  mammillated  s£ructure  is  distinct),  sometimes  very 
considerable  :  lustre  of  the  fracture  usually  but  small :  the  powder  . 
uniformly  resembles  that  of  common  plumbago^  excepting  that 
it  is  somewhat  less  brilliant. 

In  another  variety,  the  structure  of  the  mass  is  stalactitic>  and 
its  texture,  where  broken,  perfectly  compact  and  uniform;  even 
under  the  lens,  this  variety  closely  resembles  some  of  the  stalac- 
titic  grey  ores  of  manganese,  and  occasionally  exhibits  %qi^  the 
surface  a  considerable  degree  of  iridescence.  The  mass  Jqr, the 
^eater  part  gives  evidence  of  its  gradual  formation,  by  its  slaty. 
aspect;  «nd  tendency  to  break  with  greater  readiness  in  ithle- 
cKreetion  of  what  may  be  termed  its  strata.  In  many  parts,  It  is 
rift^,  and  the  rifts  are  usually  coated  with  a  brilliant  depositipn. 
of  a  lighter  colour  than  the  general  mass.     Fragments  proje.clte(}. 

:•-*•'■-■  '  ••  ■ .    .  .- 

**^  JEf^Tt^-QkNBefiv^tMmv  as  weUnsiSair  ■iiiBt4>f  the^Ktsoootakieditt  tliis  letter,  tiia. 
InddUted  to;^ekindjD^89  of  Mr.  JBaAtwick^tbe  int^Uigent  and  otdigisgiupafiiitciUUnl'^ ' 
Oie  Bath  Gds  Works. 

e2 
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on  nitre  deflagrftte^  but  not  rapidly,  leaving  after  combus 
traces  of  iron.  .  Some  rude  experiments  gave  me  reason  to  tb: 
lliat  the  quantity  of  iron  varied  in  different  specimens^  and  I 
it  scarcely  amounted,  at  the  most^  to  the  nme  per  cent«  sta 
by  BerthoUet  to  exist'in  native  graphite.  That  the  subatai 
in  question  is  a  true  artificial  plumbago  admits,  I  apprehend^ 
no  doubt  It  must  be  formed  plentifully  in  many  other  { 
vrorks  besides  those  of  Bath^  and  must,  therefore,  in  all  p'roba 
Uty  have  attracted  the  notice  of  persons  far  better  able  to  Jnqv 
into  its  production  and  properties  than  myself.  In  Our  works 
kas  not  yet  been  converted  to  any  useftil  purpose^  In  writing 
drawings  its  hardness  and  general  want  of  compaetnesfi  renc 
it  in  its  crude  state  altogether  unserviceable.  When  finely  po 
dered  and  washed,  it  might  be  used  in  composition  pencils*  F 
the  domestic  uses  to  which  plumbago  is  applied  in  coatii 
grates,  &c.  I  have  found  it  to  answer  sufficiently  well ;  but  it 
objected  by  the  savatites  in  housewifery,  that  it  has  not  a  8tt£ 
oient  lustrcy  and  would,  therefore,  I  suppose^  be  seldom  used  I 
them ;  but  where  preservation  only,  and  not  ornament,  was  tli 
object^*  I  have  been  informed  that  it  has  been  applied  with  nm 
Cess  to  the  purpose  of  covering  razor  strops.  For  that  of  dimi 
nishing  friction,  and  for  the  manufactory  of  crucibles,  fnrnacec 
&c.  it  would,  I  should  apprehend,  answer  sufficiently  well,  for  thi 
latter  especially.  It  appears  from  a  paragraph  in  the  articlt 
Coinage  (Supplement  to  Encyclopeedia  l^ritannica),  that  the  blui 
pots  used  in  the  mint  are  all  of  foreign  manufactory,  those 
made  in  this  country  containing  too  small  an  admixture  of  blacb 
lead.  Is  this  to  be  attributed  to  the  scarceness  of  that  material, 
ot  to  the  want  of  sufficient  tenacity  in  the  English  elay  with 
which  it  is  worked  up,  rendering  its  addition  beyond  a  certain 
point  impracticable  ? 

But  whether  this  substance  prove  useful  or  worthless  in  an  et6^ 
nomical  view,  its  occurrence  cannot  fail  to  strike  the  more  spe-^ 
culative  inquirer  as  adding  one  more  to  the  many  instances  in 
which  the  unintentional  products  of  art  have  been  found  to 
resemble  those  of  nature>  and  as  contributing,  remotely  at  leasts 
to  throw  fresh  light  upon  one  of  the  most  controverted  points  Of 
geolo^oal  theory*     Plumbago  is  well  known  to  be  among  the 
most  infusible  of  mineral  substances.    Now  in  the  present  ca6es> 
if  not  tne  whole  of  its  mass,  at  least  all  those  portions  in  whii^h 
the  mammillated  structure  is  discernible,  and  yet  more  its  stal^c^ 
titic  form,  must  have  been  brought  to  a  state  of  fusion  by  a  heal 
inferior  to  that  at  which  cast-iron  begins  to  run.    Will  this  Ibd 

*  I  know  not  at  what  price  it  might  be  rendered,  but  as  its  production  is  matter  of 
necessity,  and  it  is  at  present  considered  as  useless,  the  charge  could  scarcely  be  hiefa. 
The  retail  price  of  the  black  lead  of  the  shop*  is  8f*  per  lb.  add  it  H  Ml  to  be  InUch 
aduHentted  by  the  admixtaie  tf  a  luioaceotts  haematite  obtained  hew  Bpvcy  Tncey 
(C.  Devon),  which  must  be  injurious  to  its  preservatiye  qualities. 
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die  better  koeoan ted  for  by  the  long  duration  of  the  heat,  or  by 
eMumiDg  that  this  oompound,  like  some  others,  is  more  fusible 
«t  the  moment  when  its  oonstitaents  first  enter  into  chemical 
^oion.  Should  it  be  apprehended  that  no  actual  fusion  wliatsf>- 
«Fer  has  taken  place,  the  formation  and  consolidation  of  the  sub- 
stance by  heat  without  fusion  will  still  furnish  the  vukanist 
with  a  new  point  of  analogy. 

Believe  me^  my  dear  Sir,  rery  truly  yours, 

J.J.  CoNYBEAaE. 

P.  S.  The  character  of  some  portions  of  this  plumbago  ha* 
struck  me  as  not  unljke  that  ascribed  to  the  points  of  charcoal 
altered  and  fused  by  voltaic  electripity;  in  some  late  Ameripan 
experiments. 


mm 
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ARTICI.E  VII. 


On  the  CompresHMUty  of  Water,    By  Prof,  Oersted,* 

Pbof.'Oebst^p,  several  years  since,  l^id  before  th^  Roy^l 
S(H^ety  of  Copeahagi^n  some  e3(periment9  on  the  compression  of 
wa|;er,  ^nd  showed  at  that  timi^  that  this  might  be  efiiected  by  g. 
m^h  sn^aller  power  than  is  generally  supjppsed,  prpvfd^d  t^he 
Jnstrument  wa^  popst^ucted  according  to  the  w^U-Known  prin- 
ciple, that  a.pressure  acting  upon  a  small  surface  of  an  enclosefl 
liquid  had  the  same  effect  as  jei  power  equally  great,  acting 
upon  ^acb  ^ii^ilar  p^rt  of  the  whole  surface^  For  (be  comprei^- 
§ion  of  water  be  made  use  of  a  large  cylinder  of  brass  upon  whiph 
one  smaller  wa3  screwed,  furnished  with  a  well-fitted  piston t^  He 
wa«f,  therefore^  able  to  show  the  compression  of  water  by  ^,  sniall 
power,  quite  as  well  as  Abich  and  Zimmeroiann  had  done  by  many 
nnndred  pounds  weight.  To  "measure  the  power,  ?^  tube  full  of 
Wr,  which  was^onfiued  by  mercury,  was  used,  by  which  contri- 
vance^ of  coursf ,  the  air  underwent  the  same  pressure,  as  the  water 
from  which  it  was  i&eparat^  by  the  mercury.  Accordipg  to  the 
principle,  that  the  compression  of  the  air  is  in  proportion  to  the 
pressing  power,  it  was  easy  to  calculate  this  power.  But  notwith- 
standing the  great  strength  of  the  brass  cylinder  in  which  the  water 
was  compressed,  it  was  pibssible  that  it  might  have  given  way^  so 
that  not  only  the  compressioa  of  the  water  might  havO  been  mea- 
84iT«4ibutar^su]ltobtaiA€d,  in  which  th^Sexibility  oftheinstrumeiit 

*  Bztracted  ftom.  a  memoir  zei^  before  tait  Bo^al  Sodety  of  Copenhagen,  1 82S. 
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'W'as  incloded.  In  the  .first  experiment  of  M*  Oersted,  aer  ^wwfs 
in  all  those  of  former  philosophei-s.  Canton  only  ^xcepted^ 
change  of  temperature^  which  might  have  happened  crnriite 
experiment,  haid  not  been  taken  into  consideration,-  wfaich^  lb 
-ever,  in  several  respects  was  necessary/  as  it  migbt  dvea  -be  t 
posed  that  heat  was  produced  by  the  very  compression..  :' 
excellent  experiments  of  Canton,  which,  in  later  tirmes^  fa 
been  almost  forgotten,  were  made  with  the  pressore.of  condea 
and  rarified  air.  Bat  every  condensation  or  expansion  of  ai 
accompanied  with  an  adequate  elevation  or  diminution  of  U 

{)erature ;  it  was,  therefore,  to  be  feared,  that  this  ingenioas  p 
osopher  had  been  deceived  by  this  influence*    He  found  \ 
compression  of  water,  at  a  pressure,  equal  to  that  of  our.  atn 

sphere,  to  be  between  ^6oV66fl  ^^^  T?nnftnr5  ^^  ^^®  bulk  of  t 
water.  The  experiments  of  Canton  possessed  a  great  ad  van  ta 
over  all  which  have  recently  been  made,  viz.  that  the  vessel  wbi 
contains  the  liquid  to  be  compresHed  undergoes  the  same  pn 
sure  both  internally  and  externally ;  so  that  neither  its  form  n 
its  size  can  be  altered.  AVithin  a  few  years,  Mr.  Pisrkins,  tl 
ingenious  inventor  of  the  siderographta,  ha^  made  some  expei 
ments,  which  have  the  same  advantage  as  those  of  Canton ;  I 
included  the  tube  of  metal  in  which  the  water  was  to  be  eoti 
pressed,  in  water  which  was  exposed  to  the  same  pressure.  Hi 
ingeniously  contrived  experiments  will  always  be  of  considerahj 
importance,  because  he  has  made  them  with  a  power*  which  ; 
philosopher  seldom  has  at  his  disposal,  viz.  a  pressure  severa 
nundred  times  exceeding  that  of  our  atmosphere.  It  was-  not 
however,  his  intention  to  ascertain  by  these  experiments^  whethei 
heat  wad  prodiiced  by  the  compression  of  water,  and  what 
influence  it  had  uplon  the  result.  Prof.  Oersted  endeavouredj 
therefore^  to  contrive  an  instrument  which  allowed  an  exact 
measurement  of  the  compressing  power,  as  well  as  of  die  coii- 
pressiofi  (Jf  .the  Vater  itself,  and  whichat  the  same  time  made  it 
easy,  exactly  to  ascertaih4jie  influence  which  heat  mi^htbave 

-t>n  the  effect.  The  water  which  is  to  be  compressed  is  included 
in  a  glass  tube,  a,  which  holds  about  two  ounces  of  water:  it  is 
clbs€id  below,  and  its  upper  part  terminates  in  a  capillaryiube,  be, 

•62  Fifench  Hues  long,  and  of  even  bore,  so  Aat  the  vesselis  like 
a  flask^  the  neck  d{  which  id  a  long  capillaiy  tiibe.  On  the 
uppef  end  of  this  tube  is  a  small  funnel  :two  Hues  wide.    The 

*fl^k  holds  7^9'48  grammes  of  mercury,  but  the  Aiercwy  which 

'  fills  Q4*&  Hties  of  the  capillary  tube  weighs  only  96  milligraimtHes, 
which  gives  rir^Ao  6  6  ^^^  ^^^  length  of  a  KnCj  or,  to  b6  ttiore  ' 
e»act,  0-000005601  of  the  contents  of  the  flask.  "When  the 
expi^riment  is  to  be  made,  the  flask  is  warmed  a  little  byteiag 
kepi  for  a:  moment  in  the  hand;  if  possible  the  teteiiemtare 
tnusttiot  rise  above  4^°  eenti^de.  Then  a  drop  of  mercuij  is 
ilii|X)duced  into  the  funnel^  i/^i^hi  while  the  watet  i&ibe&skis 


'  n 
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^coblmaf  wiU  paitly  siok 
intoi'tUQ  oxpillaiy  tube^^ 
as  .deep  as  tbe  mtu-k.  ^> 
-aod  separate  tJie  water  in 
the  flaak  ftom  that  in  tlie 
.outer  Tesael.  This  flask 
is  ilow  placed  into  a  ettioBg 
cylindef  of  glass  A  B  C  D^ 
upon  which  another  smal- 
ler cylinder  of  brass  EFGH 
is  aiced.  .A  piston  con- 
.nected  with  a  screw  F  is 
moveable  in  this  upper  cv- 
,  Under.  If  a  pressure  by 
.means  of  this  piston  be 
exerted  upon,  tue  water 
in  the  ^ass  cylinder,  this 
will  press  upon  the  mer- 
.cury^:  uid'thus  upon  the 
water  in  the  flasK.  -  As 
soon  as  the  water  in  the 
flask  is  compreased,  the 
mercury  in  toe  capillary 
■iijbe  «^U  sink;  and  the 
least  pressure  produces 
.that  effect.  To  mea< 
sure '  the  compression, 
1^  author  fastens  the 
.  flaak.in  a  cylinder  of  lead 
■  ({,. which  bears  a  scale  on 
which  one-fourth  part  of  a 
Prench  line  is  marked,  and 
a  small  glass  tube,  ef, 
.  fUled  with  air,  evenly 
boied,,  serves  to  mea- 
.  sure  '  the  compressing 
power  by  the  compression  of  the  air.  Allchangesoftemperature 
are  easily  perceived  on  the  narrow  neck  of  the  flask  much  more 
accurately  than  on  any  thermometer ;  for  an  increase  of  temper- 
ature amounting  to  one  degree  (centigrade)  makes  the  water  rise 
27  Uoes,  its  temperature  supposed  to  De  about  16°.  If  the  teOi- 
jterature  is  considerably  higher  or  lower,  the  changes  of  course 
will  be  either  greater  or  smaller.  The  scale  being  divided  into 
one-fourtli  part  of  a  line,  and  one-eighth  being  easily  perceived 
by  the  eye,  it  is  evident  that  Voir"  cannot  escape  observation, 
and  that  -5^  is  by  no  means  difficult  to  observe.  It  is  scarcely 
necessary  to  add,  that  the  temperature  of  tbe  Uquid  is  to  be 
ascertained  bv  a  thermometer,  at  the  beginning  of  the  expe- 
riment.     If  tne  experiment  be   made   quicldy,  and    no   per-> 
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sons  present  beside  the  obseryer,  the  difference  in  thfe  height 
of  the  raercuiy  before  and  after  the  experiment  will  generally  b 

.  one-eighth  of  a  line ;  frequently,  however,  one-fourth.  In  the 
first  case,  it  announces  a  change  of  temperature  amounting  to 
not  quite  -y^^,  in  the  second  to  hardly  yW^*  If  ^^  expe- 
riment be  performed  slowly,  the  difference  ihay  be  one-^lf,  and 
eveh  one  lii|e.  In  every  case  the  mean  height  between  these 
two  observations  is  to  be  taken.  By  a  long  series  of  etperiments, 
of  which  the  most  accurate  weremadeat  atemperature  <rf  16— 16*, 
a  pressure  equal  to  one  atmosphere  has  produced  a  com- 
pression s=  0000047  of  the  original  bulk  of  the  compressed 
water.  SjBveralj  a/Iterations  on  the  pressure,  from  one-tnird  to 
five  atmo^phereis,  were  tried,  and  agreed  in  proving,  that  the 
compressiofi  is  ik  direct  proportion  to  the  compressing  power, 
The^  sam^  result  had  been  deduced  by  the  author  from  his 
former  experiments,  which,  however,  were  influenced  by  tfafe 
givipg  way  of  the  metalHc  vessel ;  the  expansion  of  which  must 
likewise  be  in  proportion  to  the  pressing  power. 

It  seems  piretty  evident  that  no  heat  is  produced  by  this  con- 
densation of  the  water,  the  Umit  between  mercury  and  water 
bjeiog,  after  the  experiment,  on  the  same  place  as  before;  the 
insignificant  elevation  of  temperature  must  be  considered  as  a 
necessary  result  of  the  contact  of  the  observer  during  the 
experiment.  Even  after  a  pressure  of  fiv^  atm^pheres,  the 
difference  of  temperature  was  not  quite  rfrir^*  ^^^  ^^  general 
neither  greater  nor  less  than  that,  if  only  a  pressure  of  one  atmo- 
sphere had  been  used.  It  was,  however,  possible,  that  the  expan- 
sion of  the  water  wljeu  the  pressure  had  ceased,  would  absorb 
the  heat  produced  before  by  the  compression;  therefore  a 
thermometer  of  Breguet,  on  which  a  difference  of  -^th  otB,  . 
degree  may  easily  be  perceived,  was  placed  in  the  water  in  the 
large  cylinder,  and  exposed  to  the  greatest  compression  which 
could  be  procured,  but  not  the  least  trace  of  any  change  in  the 
te.mperature  was  observable*  The  manner  in  which  these  expe- 
riments of  Prof.  Oersted  agree  with  those  of  Canton  is  really 
interesting.  The  English  philosopher  had  at  64®  Fahr.  =  16-J^^ 
centigrade,  a  compression  o{  Ywu^mro^Y  ^  pressure  equal  to  one 

*  atmosphere,  Stnd  at  34°  Fahr.  =  1  y^^®  centigrade, it  was  iooVq6  6> 
This  rather  unexpected  result  may  easily  be  explained  by  small 
differences  in  the  temperature,  but  it  does  not,  on  either  sid^, 
deviate  much  from  the  result  Prof.  Oersted  obtained,  which  was 
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Article  VIII. 

Astronomical  ObservationSf  1822, 
By  Col.  Beaufoy,  FRS. 

Bushey  Heath,  near  Stanmore, 

UtiWdfe  510  37/  44.3//  pjorth.    Longitude  West  in  time  I'  20«9S". 


•  • 


Nov.  21.  Immersion  of    Jupiter's   first  J    16h  14'  4d''  Mean  Tune  »t  Bushey. 

toteHitd;. :.....:,....?   16  16-  10  MeahTimeW  Greenwich. 

Noy,  83.  Immersion    of    Jupiter's    first  J   iO  43  19  Mean  Time  at  Bushey. 

satellite {   10  44  40  Mean  Time  at  Greenwich, 

Nov.  25.  Emersion     of     Jupiter's     first  (     7  21  20  Mean  Time  at  Bushey. 

sateUite ; (     7  92  41  Mean  Time  at  Greenwich. 

NaT.  27.  Emersion    of.    Jupiter's  second  (     9  50  15  Mean  Time  at  Bushey, 

satellite..., I     9  51  36  Mean  Time  at  Greenwick 

Nov.  291.  Immersion    oi  Jupiter's   third 

satdKte.* 

J>ec.    Tf  Emersion     of     Jupiter*8    first  (   16  4)  20  Mevi  Time  at  Bushey.  . 

satellite }    16  42  41  Mean  Time  at  Greenwiclu 

.Dec.  II.  Emersion  df  JujHter's   seeoad  C    15  04  00  Mean  Time  at  Bushey. 

satellite }  15  05,  81  Mean  Timp  at  Greenwich. 


Article  IX. 

*  '  •  •  •  * 

Analysis  of  Uranitefrom  Cornwall. 

By  Richard  Phillips,  FRS.  L.  &  E.  &c. 

I-  •  • .        ■  •    •    «  .    • 

This  mineral  has  been  found  in  several  of  the  Cornish  mines ; 

the  crystals  are  sometimes  of  a  yellow  colour,  more  especially 

•  those  which  opcur  in  Tin  Croft  copper  mine,  near  Redruth ; 

^hile  in  Gunnis  Lake  copper  mine,  at  the  eastern  extremity  yf 

the  county,  it  is  met  with  of  a  beautiful  deep-green  colour!  ^ 

The  primary  crystal  of  this  substance  is  a  right  square  pri§m, 
and  there  is  no  difference  in  this  respect  between  the  yellow  and 
green  crystals;  the  modifications  of  this  form,  with  their 
varieties,  have  been  described  by  my  brother  (Mr,  W,  Phil- 
lips), in  the  third  volume  of  the  Geological  Transactions. 

Both  varieties  of  urd-nite  have  been  subjected  to  chemical 
examination  by  the  late  Rev.  Mr.  Gregor,  With  respect  to  the 
yellow  crystals,  he  states  (Phil.  Trans.  1805),  that  beside  oxide 
of  uranium,  they  contain  some  lime,  silica,  and  oxide  of  lead ; 
and,  he  observes,  that  '*  the  green  crystals  diflfer  in  no  respect 

*  Acootding  to  the  Nautical  Almanac,  the  iauaen^a  of  tfai#  sat^IlUe  shovU  Iwe 
taken  place  at  17^  26'  56'';'  but  although  I  plac^  the  telescope  «t  11^  09'  ^",  tho 
'tdspselmdifrevkyaBlyoeeaiTed.  • ' 
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from  the  yellowy,  except  in  containing  a  little  of  the  oxide*  ^f 
copper."  This  opinion  is  -confirmed  by  the  identity  of  «the 
crystalline  form  already  noticed ;  Mr.  Gregor  states*  however, 
that  he  had  not  a  sufficient  quantity  of  the  crystals  to  allomr  of 
.  subjecting  them  to  a  rigorous  examination.  Since  this  period, 
Mr.  Gregor  has  given  an  analysis  of  the  ^reen  crystals  in  the 
fifth  volume  of  the  Annals,  according  to  which  they  consist  of 

Oxide  of  uranium,  with  a  trace  of  oxide  of  lead . ,  74'4 

Oxide  of  copper  . • .    8*2 

Water 16-4 

Loss. 20 

ibo-0 

M.  Berzelius.  inhis  Nouveau  Systieme  Mineralogique,  has  given 
an  analysis  of  tne  uranite  of  Autun :  he  says,  "  I  have  found  that 
this  mineral  is  a  compound  of  oxide  of  uranium,  with  lime  and 
water ;  in  fact,  that  it  is  a  true  salt  with  a  base  of  lime  in  which 
the  oxide  acts  as  an  acid."  He  further  states,  that  the  oxygen 
of  the  uranium  is  three  times,  and  that  of  the  yv^ater  six  times, 
the  oxygen  of  the  lime ;  there  is,  however,  he  observes,  a  slijght 
excess  of  oxide  of  uranium  and  of  water.  The  results  of  tms 
analysis  are  thus  stated  : 

Lime 6-87 

Oxide  of  uranium ; .  72'15 

Water 16-70 

•      Oxideoftin 0-76 

Silica,  magnesia/oxide  of  manganese.     0*80 
Matrix  • . . , 2*50 

,  •         ..      .  98-77  • 

.  "The  same  mineral,"  continues  Berzelius,  "is  met  within 
Cornwall,  but  it  is  of  a  very  fine  deep-green  colour ;  this  colour 
is  owing  to  the  presence  of  a  certain  quantity  of  arseniate  of 
copper,  which  is  aii  accidental  admixture.  When  this  uranite 
is  treated  with  Soda  by  the  blowpipe,  it  gives  white  metallic 
globules,  composed  of  arseniuret  of  copper.'* 

With  the  intention  of  procuring  some  peroxide  ofuranium,  I 
dissolved  a  quantity  ot  th6  green  uranite  in  nitric  acid;  the 
oxide  of  uranmm  was  precipitated  by  ammonia,  and  the  oxide 
of  copper  dissolved  by  excess  of  it.  In  order  to  free  the  oxide  of 
uranium  from  any  arsenic  acid  which  it  might  contain,  I  boiled 
the  precipitate  in  a  solution  of  potash ;  on  adding  a  portion  of  the 
filtered  solution  to  nitrate  of  silver,  an  abundant  yellow  preci- 
pitate: »was  formed,  which  had  the  appearance  of  arsenile.of 
eiilyer;  but  as  arsenious  acid  does  not,  1  believe,  exist  in  ilature 

J-DQiebip^cl.wilb:  aey  metallic  oxide».  andasi$4$o  the  QuaeraV.in 
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:eiitelton:*hftd  been  dissolved  in- nitric  ficAd,  it  was'  eyideiit  that 
"ttie  ^eltow  pi^ecipitate  could  not  be  arsenite  of  silver. 

As  phosphoric  aipid  is  wdl  known  to  afford  ayellow  precipitate 
Vwitb^side  of  silver,:  I  suspected  the  preseoice  of  this  acid,  and 
j  found  that  the  alkaline  solution  gave  a  blue  precipitate  witli 
jSttlphate  of  copper ;  and  when  it  was  saturated  with  an  acid, 
mixedr  with  'ammonia  and  muriate  of  magnesia,  the  well-known 
minute  crystals  of  phosphate  of  ammonia  and  magnesia  were 
formed;   • 

Under  these  circumstances,  it  appeared  to  me  worth  while  to 
subject  the  uranite  to  another  analysis,  and  I  proceeded  as 
follows :      ...... 

One  hundred  grains  of  the  green  uranite  of  Cornwall  were  dis- 
solved in  dilute  nitric  acid ;  half  a  grain  of  silica  remained 
.undissolved.    In  attemptii^g  to  saturate  the  solution  previously 
to  adding  nitrate  of  lead  for  the  seps^ration  of  the  phosphoric 
:acid,  I  found  that  precipitation  occuri;ed  long  before  sufficient 
.potash  had  been  added.    As  this  fr^e  nitric  acid. would  dissolve 
the  phosphate. of  lead  formed,  I  decomposed  the  nitric  solution 
by.bojiliug  it  with  excess  of  potash.,  a-nd  then  having  added 
.excess  of  acetic  acid  to  the  alkaline  sdlutipn»  nitrate  of  lead  gave 
ari  abundant  precipitate  of  phosphate.    I  prefer  acetic  acid  for 
this  purpose  to  nitric,  because  as  acetic  isicid  has  scarcely  any 
action  upon  phosphate  of  lead,  it  is  not  requisite  to  take  the 
trouble  of  avoiding  slight  supersaturation. 

The  phosphate  of  lead  thus  obtained,  after  washingand  dry- 
ing, weighed  80  grains,  equivalent,  according  to  Dr.  Thomson, 
to  16  grains  of  phosphoric  acid  ;  the  oxides  of  ui^nium  and 
copper  w^re  redissolved  in  nitric  acid,  and  the  solution  being 
added  to. ammonia,  the  oxide  of  copper  was  dissolved,  and  that 
of  uranium  pecipitated  ;  the  latter,  after  washing  and  drying, 
weighed  .60'ffrains,  and  the  oxide  of  copper,  after  ebullition  with 
potash,  weighed  9  grains.  The  ammoniacal  solution  contained 
^no  liftie.  It  appears,  therefore,  that  100  grains  of  this  sutetance 
'Contain 

Silica ,     0-5 

Phosphoric  acid , .  16'0 

Oxide  of  uranium  . ., .,.•.,,....  600 

Oxide  of  copper , . . .     9*0    .,  - 

Water 14-5 

^  '  loo-d       ' 

J  attempted  to  determine  the  quantity  of  water  by  direct 
experiment;  for  this  purpose  50  grains  of  the  mineral  were 
heated  oh  a  platina  crucible  by  a  spirit  lamp,  8'5  grains  were 
lost  SIS  }7'per  cent.  This  experiment  was  repeated  with  t  pre- 
cisely similar  result,  and  no  further  loss  was  occasioned  by 
.  exposing;  the;mineral  to  a  sirong  red  heat,  cif,  howevePfWeadd 
17  tQ  the  ?tcid  and  ojcidesj^  there  will  be  an  excess  of  2*5  ov^ 
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4}ie  100  grains  stibiiiitted  to  analysis.  Suspectin^^  iAktr^otm^ 
that  some  phosphoric  acid  had  been  volatilized  with  the  watef^ 
I  held  litmus  paper  over  a  further  portion  of  the  mineral  while 
subjected  to  the  heat  of  the  lamp ;  I  found  that  it  was  reddened 
during  the  expulsion  of  the  last  portions  of  the  water,  and  tur- 
jneric  paper,  which  had  been  reddened  by  ammonia,  had  its 
yellow  colour  restored  by  the  phosphoric  acid  thus  volatilized. 

M.  Berzelius,  it  has  been  already  stated,  attributes  the  green 
colour  of  this  mineral  to  the  presence  of  arseniate  of  copper.  In 
order  to  examine  this  point,  Mr.  Children  was  good  enough  to 
vsubmit  som^  crystals  to  the  blowpipe  while  I  was  present. 
When  crystals  without  admixture  were  heated  upon  charcoal, 
Bot  the  slightest  arsenical  smell  could  be  perceived  by  either 
of  us ;  but  when  the  ore  was  pulverised  and  mixed  with  bicaib- 
'bonate  of  soda,  and  strongly  heated  in  the  reducing  flame  on 
charcoal,  a  slightly  arsepical  smell  was  discoverable,  but  no 
fumes  were  visible.  As,  however,  this  ore  contains  so  large  a 
portion  as  nine  per  cent,  of  oxide  of  copper,  the  arsenic  acid^ 
combined  with  it,  would  be  detected  with  the  greatest  facility. 

Still  further  to  examine  whether  the  oxide  of  copper  is  in 
combination,  with  arsenic  acid,  I  supersaturated  some  of  a 
' nitric  solution  of  the  mineral  with  ammonia.  By  this  the  arse^ 
niate  of  copper  would  be  dissolved,  and  the  phosphate  of  ura- 
nium precipitated  without  decomposition.  1  bqiled  some  of 
the  ammoniacal  solution  with  potash,  and  added  nitrate  of 
-silver  to  the  filtered  solution  ;  a  yellow  precipitate  was  obtained 
having  a  scarcely  perceptible  tinge  of  red,  instead  of  being  of  it 
deep-red  colour,  as  would  have  occurred  if  arsenic  acid  had 
been  present  in  sufficient  quantity  to  form  arseniate  with  the 
oxide  of  copper.  It  is,  therefore,  evident,  that  the  oxide  of  copper 
is  in  the  state  of  phosphate,  a  circumstance  which  is  likely  to 
occur,  when  it  is  known  that  the  mine  which  produces  the  urfii- 
nite  also  yields  phosphate  of  copper. 

'-  It  is  difficult  to  determine  m  what  state  of  oxidation  the 
uranium  exists  in  the  mineral ;  but  as  it  is  acted  upon  during 
analysis  by  nitric  acid,  apd  as  f  fQvi)dby  direct  experiment  that 
when  dissolved  in  nitric  acid,  and  heated  to  redness,  it  gained 
no  weight,  I  thint  we  ip§iy  cpncJude,  that  it  is  procured  m  the 
state  of  peroxide,,  and  J  shall  consider  it  as  existing  in  this 
state  in  t|ie  ore. 

According  to  Dr.  Thomson,  hydrogen  =  1  ;  the  atom  of 
peroxide  of  umnium  is  represented  by  137,  and  that  of  phosphoric 
acid  by  28  ;  60  will,  therefore,  combine  with  12*2  of  phosphoric 
acid,  forming  72*2  of  phosphate  of  uranium,  and  there  remain 
3*8  of  phosphoric  acid  to  combine  with  9  of  peroxide  of  copper ; , 
but  as  phosphate  of  copper  is  composed  of  80  oxide  and  28  acid, 
or  1  atom  ot  each,  9  of^oxide  will  combine  with  only  3' 1  of  acid^ 
leaving  an  excess  of  0'7. 

Supposing  the  phosphate  of  uranium  to  be  combined  with 
'^Sxst^  atoms  of-water^  and  the  phosphate  of  cbpper^^  as  deter* 
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mined  by  Mr.  Lunn,*  with  two  atoms^  the  mineral  will  appear 
to  consist  of 

Silica ' ..'. 0*5 

Phosphoric  acid  •  «.<,«•  .«..««*  «<<  #  .^15*3 

Oxide  of  uranium 60*0 

Oxide  of  copppr . .  ^ .  • « .  .^  • .  ^  <: 9*0 

Water,; .i  .......*. ..  13-8 

98*6 
Loss 1*4 

lOOO 

Neglecting  the  silica^  we  may  consider  the.  ore  as  essentially 
composed  of  nearly  : 

Phosphate  of  ufanium  .....••:. .... .  t3*2 

Phosphate  of  copper 12'3 

Watef 14-5 


U»m 


100'€ 

On  comparing  the  results  o£  this  analysis  with  those  obtained 
by  Mr,  Gregor,  it  will  be  observed,  that  the  quantity  of  phoa-r 
pnate  of  uranium  in  100  parts  of  the  mineral  differs  only  ^*3 
,  from  the  weight  of  what  he  considered  to  be  pure. oxide  of 
uranium.  It  is  indeed  evident  that  in  his  mode  of  operating,  h0 
precipitated^  dried^and  weighed  the  acid  and  oxide  in  oombir 
nation.  .  . 

M.  Berzelius' seems  to  admit  that  the  only  material  difference 
t>etween  the  uranite  which  he  analyzed  and  the  green  variety^ 
^ises  from  the  Accidental  admixture  of  the  latter  with  what  he 
supposed  to  be  arseniate  of  copper  \  when  also  it  is  observed 
that  what  he  estimates  as  oxide  of  uranium,  agrees  m 
Quantity  with  the  phosphate  in  the  green  variety  as  nearly  aft 
72' 16  to  72*2;  little  doubt  can  be  entertained  that  the  piineral 
from  Autun,  as  well  as  that  from  Cornwall,  is  essentially  eom- 
pos^d  of  phosphate  of  uranium. 


• 
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Article  X. 

Proceedings- of  PhUesophital  Societies.  ' 

.BOYAL  SOCIETY. 

On  Saturday,  Nov.  30;  bBing  St.  Andrew's  Day,  the  Royal 
Society  held  their  anniversary  meeting  at  Somerset  House.  A 
great  number  of  members  were  in  attendance  at  12  o'clock^ 
when  the  chair  was  taken  by  the  President,  Sir  H.  Davy,  Bart. 

In  the  course  of  business,  Sir  Humphry  announced  the  names 
of  the  Fellows  lost  to  the  Society  by  death  since  the  last  anni* 
versaiy ;  among  whom  were  Sir  H.  C.Englefield,  Bart.;  Sir  W.* 
Herschel,  Dr.  Marcet,  Rev.  Mr.  Vince,  Plumian  Professor  df  As- 
tronomy at  Cambridge,  Dr.  C.  H.  Parry,  Sir  C.  Pegge :  and  amon^ 
foreign  members,  M.  Delambre,  the  Abbe  Hady,  and  Count 
BerthoUet.    He  ffdve  a  new  interest  to  this  ceremony,  by  enter- 
ing into  a  brief  but  elegant  and  discriminating  tribute  to  the 
scientific  merits  of  these  distinguished  individuals.  He  prefac^d'*^ 
his  eulogies  by  observing,  that  the  occasion  was  a  particular: 
one— that  the  Society  had  never  before  lost  in  one  year  so  mdtiy 
distinguished  fellows — that  the  respect  paid  to  the  memory  of 
the  illustrious  dead  might,  he  hoped,  awaken  a  feeling  of  ettni^ 
lation  among  the  living ;  and  that  although  he  was  ufi^blet^do^ 
justice  to  thteir  respective  merits,  yet  he  trusted  that  in  all  'h&] 
should  have  to   say,   the  judgment  and  the  feelings  of  tliiel^ 
Society  would  be  in  uhison  with  his  own. 

Sir  n.  C.  Englefield,  said  he,  was  an  accotnplished  gentleman^  * 
^fied'with  a  great  variety  of  information,  and  possessihg  cdn- 
st^e^ble  talents  for  physical  research.      His  knowledge'  Xit^ 
a^trotiomy^  Was  ei'inced  by  his  eatly'wcirk  on  Comets  :  he  wag '^'^ 
clear  writer — a  learned  antiquarian — eminently  distinguished-' 
fot  conversationkt  powers — ^a  truly  honest  man— and  an  orna- 
ment to  that  class  of  society  in  which  he  moved.  '     '  * 
•  Of  Sir  William  Herschel  it  was  observed  by  Sir  Humphry; , 
that  the  progress  of  modern  astronomy  was  so  connected  WitK' 
hlff^labours,  that  his  name  would  live  as  lon^  as  that  scien^ce ' 
s&oiiiid  0»st:  Iiis'kappy  and  indefatigable  spirit  of  observattiott' 
was  spoken  of  as  proved  by  his  discovery  6f  a  new  planetary-  - 
sfutem\[  and  of  a  numfeet  of  satellites  before  uhkhown— lAs 
iiidlictite  "powers  of. reasonings  and  bold  imagination^  as  shown' 
in^hM'^vic^d  of  the  steltar  systems  in  the  hfeaveris-^and  his; 
taterits-ferphiloisophical  experiments,  as  pr<y<red  bjrthc  diacie^' 
v«tylbf'the  ittvistbte  tayi  in  the  solaar  &p^trum*    He  j^as^atnaittv^ 
cMtttifUedi  thte  eulogist,  wHoithou'gh  raised  by  his  bwh^ffprtsi— i^ 
byJithfeipdwet^f  bi^:oWn'  intellect,  tb  so  high  a'degree  of  ^tn^i 
nehce,  was  spoiled  neither  by  glory  nor  by  fortune  J' ^ittd'trhd^' 

^yjH'.liJ   i-d.Jv  I'll'-  ^!5;%-'    *:'•■•:.'*      ii|    ;•.,  ^;j  '•.'.':';■  .'  :    -•]!''   .iili  // 
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retained^  under  all  circumstances^  the  native  sittiplicity  of  his 
mind.     His  amiable  character  and  the  felicity  of  his  lifiB  were' 
dwelt  on  at  some  length.    He  died  fuU  of  years  and  of  honours ; 
and^  when  unable  to  labour  himself,  saw  a  kindred  disposition 
and  kindred  tialenis  displayed  by  his^on*    la  conclusion^ — -his 
mental  powers  seemed  to  have  acquired  such  a  degree  of  expan- 
sion here,  as  to  have  become  incapable  of  further  elevation  or 
esit^ssion  but  in;  a  higher  stage  of  existence. 
;  Sir  Humphry  then  expressed  his  regret  at  tb^  premature  deatbiof? 
Dr.  Maccet,  whom  he  characterized  as  an  ingenious  and  .acpufti^' 
cl^emistr-ra  learned  physician — a  liberal;  enlighteped,  and  mosi* 
amiable  man.     .  .      : 

Appropriate  characters  were  likewise  given  of  Mr^  Yiot^^Dt*' 
Pany,  and  Sir  Christopher  Pegge.  .     .     ,      ? 

In  ^ujiogising  the  foreign  members,  tfae.naipe  of  Haiiy  w^i 
sp9]£j^Q^  of  as  one  that  would  always  be  remembered  in  tiS^^Ui^-:; 
tory.  of  mineralogy,  in  consequence  of  his  haying  esi(ablisb«d> 
w^iat  may  be  considered  as  a  mathematical, charac^r  in'.diserjrl 
minatingmineralspecieis.  Pelambre,  the  learned  Sci^^etaryof  the> 
Ep(Y»sd  Aca4f  my  of  Sciences  of  Paris,  was  mentioned  with-^fsajti 
p^ise  as  i^n. excellent  astronomer,  and  candid  and  libepcalhiHtQ-r} 
ri^of  hi^own  science ;  and  an  able  observer,  whoi^Q  nao^e  wjU 
he  fpr  ever  associated  with  the  first  very  accurate  measuf enientr 
of  .a/i  aire  of , the  meridian  in  France^  ^.  Berthollet  wa^.  called', 
by  .Sjf  Humphry  the  patriarch  of  modern  chemistry.  He  dwelt i 
oi^ffa^rdiscpyeries  and  labours  at  sopie  length  ;  and  paid  a  Just: 
tri))jit^  to  this  candour  and  liberality  of  his  mind — to  his  W^ffol: 
and  zealous  patronage  of  rising  genjius^  and  to  his  quiet  and: 
aa^s^le*soGial  virtueis.  ^:  »  '  >         . 

^'the  President  next  read  the  list  of  members  admitted  into  the^ 
Spciebf.  since  the  last  anniversarvy  among  whom  w^re^r<«.DaJU; 
t^  of  Manchester ;  Dr.  Kidd,  of  Oxford ;  Mjt.  James  ^homfi^on-p 
and  Mr..  Rennie. 

He  tbeAproceeded  to  state  the  decision  of  the  Counpilrospect*- 
ing  the  award  of  the  medal  ph  Sir  Godfrey  Copley 'sidonation^; 
w^ich^  hejannounjced,  had  been  adjudged  this  year  to  the  Rev.* 
W«  Biickland;  Profej^sor  of  Mineralogy,  md  Geology  in  the  r 
UiuY^rsity  of  Oxford,  for.  his  paper,  pa, the  Fopftil  po^ed^ndii 
Tj|^t)i;discQv.ered  in. a  Caye  ne^^r  lurkd^ei  ii;  Ygrlsishirei,  prio^ed. 
ia^the«!^Qciety!s  Transactions.     ,  ;       «   ,     i  !m;^>;/ 

^  ^rioi;  io  (leliyering  tbemedaUo  Pr6f..£^^ai)d>(as:tbe  p;te^ata 
wj^f^b^  ^fst,,time,t£iat,  a  papeii:,on  a^ftttbifct  pf  puce. geologictilu 
r^ffavqh  had,  been  hoaoured.by  ;tbis  lEn^irJk.of  distinctioniyvSiriH^rt 
iW^igav^ai  in  an  ^quent  discQurfte,f;a  cpwi&^,vi^wi<9fitheihiitej 
toRS;(?Wd;,in»PQrtan^.pf  gepjogical  p»r^    ifi  gwm^h  asl^VRjlyWi  > 

partiQulf^r ., , ,  Oil » tfeipi  r  dijpoQurae,  iwe,  i  ariei  bpppy^  Ap  prQa©nt<  ftt/utonrd 

dm^df^tp^^Ofo;  7".l    y.>>i   ^v  •:,!  v^l  j  Mi-M.'ii  !n.»i;.  q-.  ahf(   ,;».nK)a 

While  Uie  phoenomena  of  the  distant  stars  and  other  objects 


CBT  Proceedings^  of  PUltrnphkal  Societies.  [Jak  J 

of  as%tollbmtcaI  science  had  loiig  been  subjects  of  invest%fttioi>y 
in  consequsnce  of  their  relations  to  theseasons  s^nd  to  time^  the 
stmctttre  ^f  the  eardi  had  been  scarcely  noticed  until  a  late 
periods  Cosmogonies,  ^'  or  dreams  Of  die  formation  of  the 
world/'  had  been  brought  forward  at  various  periods,  and  some 
Mueral  views  in  geology  had  been  advanced  by  Hooke^  listeri 
Strachey,  and  other  early  members  of  the  Royal  Society^  or-  con- 
tributors to  its  Transactions ;  but  the  commencement  of  geolo^ 
9JA  an  exact  science  did  not  take  place  until  about  50  years  since, 
W&%n  a  regular  classification  of  minerals  having  beeneffiacted, 
PaUas^  Do  Saussure^  and  above  all,  Werner,  further  arranging 
this,  the  alphabet  of  geology,  proceeded  to  read  with  it  that  part, 
of  the  b<[K>k  of  nature  ;  ai;^  the  logic  of  the  science  wf^  subae- 
quently  furnished  by  chemistry  an,d  ecnnparative  anatomy.  The 
apace  of  a  distoUrse  would  not  admit  even  of  naming  t^e  laboar- 
era,  our  contemporaries,  by  whose  seal  and  accurate  spirit  of 
cflbs^rvation^  the  field  of  geological  research  hadbeensosuccesa* 
Mlf  cultivated  within  the  last  20  years^  but  among  them  that 
of  Prof.  Buckland  was  highly  dktinguished  by  bis  indefatigable^ 
aldour  for  inquiry,  and  by  ^is  caution  aiod  sagacity  ia  drawing 
conclusions. 

For  the  purpose  of  iilustrating  the  subjects  of  Mn  Buckland's 
paper,  Sir  Humphry  now  gave  a  general  view  of  the  con^itutioa 
of  the  supei^al  part  of  the  <^obe,  of  the  arrangement  of  its 
constituent  rocks,  and  the  •diatribation  in  them  of  oq^nie 
remains  :  in  this  he  mentioned  that  hfe  had  himseU*  aseartsined 
that  those  remains  of  the  animal  kingdom^  tkte  position^  whick: 
WaiT' geologically  the  fewest,  contained  the  least  quantity  of  the 
original  matter  of  the  animals.  Although  it  had  been  stroi^ly; 
^spected  that  the  large  aainiak  of  the  elephant,  dbinocoibs, 
hippopotamus  tiger,  hv^ena,  and  other  kinds,  the  vemains  oF 
lA^hich  are  met  wiUi  in  the  diluvian  strata,  were  once  inhabitaDtB 
of  the  countries  where  their  bones  and  teeth  are  thus  found,  y^et. 
tiiis  had  never  been  distinctly  proved  until  Prof.  Buckland 
described  the  Yorkshire  cave,  m  which  several  generations  of 
hy^Bfna^  must  have  lived  and  died.  By  die  industry  sumI  happy 
l^lent  lor  observation  of  that  gentleman,  tiiete  had  been  distinctly 
efstablii^ed  an  epoch  from  which  to  tmce  the  revoliitimte  of  the 
globe.  Sir  H.  bad  himself  since  visited  the  cave,  in  cosmpaity 
with  Mr.  B.  and  could  testify  to  the  accuracy  of  his  descrip- 
laoii  ;-^-announced  that  the  rrofessor  had  recently  examined 
a  number  of  similar  caverns  in  Germany,  and  that  by  the  pkse-» 
notnena  of  these,  he  had  found  his  former  conclusijons  con- 
firmed. Sir  H.  then  expressed  his  hopes  diat  Mr.  Buckland. 
would  communicate  IJie  results  of  his  late  researches  to  the 
Royal  Society.  Two  theoretioal  views  might  be  taken  respect- 
ing the  animal  remains  in  question ;  one,  tlmt  the  animak  had 
been  of  |)eculiar  species  fitted  to  inhabit  temperate  or  cold  cH^. 
iaates ;  thus>ttmttlie  elephantahdatUnoceros  orBritopiamightlmve 
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been  as  different  irom  those  of  tropical  region?  as  our  common 
cattle  are  from  the  musk  ox  of  Siberia :  in  the  other  hypothesis^- 
the  globe  was  considered  to  have  undergone  a  change  of  tern  ,^ 
|>erature.  Sir  Humphry  was  of  opinion  that  the  latter  supposi 
tion  is  the' most  probable  one  :  if  the  former  were  to  be  adopted, 
it  would  be  difficult  to  conceive  how  the  elephants  could  obtain 
sufficient  food  in  polar  climates,  or  how  the  hippopotami 
cbiild  have  inhabited  their  frozen  lakes.  He  then  entered  into 
some  general  views  on  this  interesting  subject,  aifid  its  connexion 
with  that  of  the  chaotic  state  of  the  globe,  and  with  those  of  the 
successive  creations  of  living  beings,  and  the  early  revolutions  of 
our  planet,  until  it  became  at  last  fitted  for  the  habitation  of  man. 

In  presenting  the  medal  to  Prof.  Bucklaud,  the  President 
desired  4iim  to  deceive  it  as  a  tribute  of  respect  from  a  body, 
which  he  believed  to  be  very  impartial  in  its  decisions,  and 
which  considered  the  actual  advances  that  had  been  made  in 
science,  rather  than  the  nation,  school,  or  individual,  by  whom 
ifcey  had  been  effected.  Sir  Humphry  expressed  his  hopes  that 
!Mr.  B.  would  enjoy  health  to  continue  his  researches,  and  tha^ 
his  example  would  stimulate  other  members  of  the  Society  to 
siuiilar  inquiries  and  labours ;  for  that  geology  was  abundant  in 
objects  of  research,  and  was  most  worthy  ot  being  pursued,  on 
account  of  its  connexion  with  the  useful  arts,  of  the  nappy  views 
which  it  affords  of  the-  order  of  nature,  and  of  the  assistance 
which  it  lends  to  true  religion. 

Sir  H.  considered  that  the  scriptural  account  of  the  deluge  was 
tiow  completely  established  from  geological  grounds;  but  the 
science  ofgeology,  he  maintained,  should  be  studied  in  a  manner 
.altogether  mdependent  of  the  authority  of  the  Sacred  Scriptures ; 
for  that  these,  as  Bacon  had  said  long  before,  merely  gave  soma 
remarkable  facts  in  tl^e  history  of  the  globe,  and  not  systems  of 
philosophy ;— the  latter  were  left  to  be  framed  by  the  industry  of 
man,  and  by  the  exercise  of  his  god-like  faculty  of  reason,  which, 
*in  its  highest  sphere,  approximates  to  revelation  itself.  The  dis- 
course was  concluded  oy  some  appropriate  moral  reflections 
arising  out  of  the  subjects  discussed. 

The  Society  then  proceeded  to  the  election  of  their  officers 
and  council  for  the  year  ensuing,  when  the  following  gentlemen 
were  chosen. 

President. — Sir  Humnhry  Davy,  Bart. 

Treasurer. — Davies,  Gilbert,  Esq.  MP. 

Secretaries.-^Willhm  Thomas  Brande,  Esq.  and  Taylor 
Combe,  Esq. 

Of  the  Old  Council.— Sir  H.  Davy ;  W.  T.  Brande,  Esq. ; 
Samuel  Goodenough,  Lord  Bishop  of  Carlisle ;  Taylor  Combe, 
Esq. ;  Davies  Gilbert,  Esq. ;  Charles  Hatchett,  Esq. ;  J.  F.  W. 
Herschel,  Esq. ;  Sir  Everard  Home,  Bart, ;  John  Pond,  Esq. 
Astronomer  Royal;  William  Hyde  WoUaston,  MD.;  Th.Qm^ 
young,  MD. 
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-  Of  the  Netv  Council. — ^Charles  Babbage,  Esitj. ;  Sir  Gilbert 
Blane,  Bart.  ;  Charles,  Lord  Colchester ;  J.  W.  Croker,  Esq.^ 
John,  Earl  of  Darnley ;  Sir  Henry  Halford,  Bart. ;  Charles  Hut* 
ion,  LLD. ;  Capt.  Henry  Kater ;  W.  H,  P^pys,  Esq. ;  Joseph 
Sabine,  Esq. 

The  weelcly  sittings  of  the  Society  had  been  resumed  on  tbe 
7th  of  November,  and  had  taken  place  twice  afterwards  prior  to 
the  anniversary  meeting.  On  the  14th,  a  paper  by  the  Astros 
nomer  Royal  was  concluded,  entitled,  '*  An  Appendix  to  a  for- 
inet  Paper,  on  the  Changes  which  appear  to  have  taken  Place  in 
the  Declination  of  some  of  the  principal  fixed  Stars.**  Mr.  Pond 
stated  in  this  paper  that  he  nad  obtained  results  confirming 
those  giveii  in  his  last  communication. 

A  paper,  by  the  same  gentleman,  was  also  read,  "  On  .the 
Parallax  of  a  Lyrce."  In  this,  the  absolute  parallax  of  the  star 
in  question  was  stated  to  be  a  very  small  fraction  of  a  second, 

riov.  21. — The  Croonian  lecture  was  commenced,  entitled, 
'*  Microscopical  Observations  on  the  Suspensions  of  muscular 
Motion  in  tne  Vibrio  Tritici,*'  by  Francis  oauer.  Esq,  FRS.- 

Dec.  6. — The  Croonian  lecture  was  concluded..  The  curious 
animal  described  in  this  paper  is  the  cause  of  a  particular  disease 
in  wheat,  at  first  thought  to  be  peculiar  to  Kent,  and  was  disco- 
vered by  the  author  in  1807  while  engaged  in  the  investig^ation 
of  the  various  diseases  to  which  that  species  of  com  is  subjects 
In  the  ears  diseased  by  it,  some  grains  were  quite  ripe  and  dry, 
while  others,  quite  green,  were  unimpregnated  germs.  They 
contained  cavities  lined  with  a  fibrous  substance,  every  fibre  oi 
which  was  a  very  minute  worm.  These  worms  which,  whth 
moistened,  were  m  active  motion,  after  being  dry,  and  appa- 
rently dead  for  five  days,  when  again  moistened,  were  in  active 
motion  as  before.  Mr.  Bauer  conceived  that  their  spawn  oir 
eggs  must  have  been  introduced  into  the  germs  by  the  sap,  a^ 
he liad  ascertained  was  the  case  with  the*  minute  fungi  which 
produce  in  wheat  the  disease  called  smut.  He  sowed  some 
infected  grains,  and  some  with  the  smutty  infection  in  addition'; 
and  in  the  ears  subsequently  produced  n*om  them  found  both 
diseases  co-existing ;  the  eggs  in  these  ears,  he  found,  were  of 
the  third  generation. 

The  worms  are  annulose;  have  a  proboscis  of  fopr  or  five 
joints,  which  they  extend  like  an  opera-glass ;  and  have  a 
clawed  tail.  They  are  rather  opaque  on  the  back,  but  more 
transparent  on  the  belly,  through  which  are  seen  in  them  whole 
strings  of  eggs.  Near  the  tan  is  a  circular  aperture  with  it 
V  fleshy  rim,  through  which  their  eggs  are  exuded  in  strings  of  six 
or  seven  at  a  time ;  as  each  egg  comes  forth,  the  tail  is  ele- 
vated with  a  quick  motion.  The  eggs  (or  rather  envelopes  of 
the  foetal  worm)  are  in  some  degree  transparent,  and  appear  to 
be  truncated  at  first ;  but  they  soon  emit  water,  and  assume  aji 
oval  figure,  a  little  narrowed  in  the  middle;  they  are  about 
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1 -300th  of  an  inch  in  length,  by  between  l-SOOth  and  l-900th 
in  width;  in  one. hour  and  a  half  after  exudation,  the  young 
worm  peeps  out,  and  by  twisting  abont,  and  other  active 
exertion,  wholly  extricates  itself  in  about  an  hour  morti 
The  worms  just  extricated  from  tiie  eggs  look  like  fine  glass 
tubes  full  of  water,  with  air-bubbles  corresponding  to  the  antiiili 
of  the  older  ones,  but  no  indentations.  The  large  egg- 
%)earing  worms,  which  were  one-fourth  of  an  inch  lonff  by  l-^Uth 
ip^ide,  have  no  other  motions  than  those  of  moving  uieir  h^ads 
and  tails ;  they  present  ho  external  marks  of  sex*  and  are  consi-^ 
dered  to  oe  hermaphrodites.  In  the  grains  which  also  contained 
smut,  there  were  two  or  three  large  worms  surrounded  witli 

Some  of  these  worms  were  revived  in  wheat  which  had  been  div 
for  five  years  and  eight  months ;  the  longest  period  of  revi* 
^viscence  observed,  was  six  years  and  one  month ;  the  large 
worms  dp  not  revive.  IF  kept  in  water  longer  than  35  days^ 
tliey  all  die,  a:iid  become  as  straight  as  needles,  but  remain  a 
very  long  time  without  decaying.  If  merely  kept  moist  in  a 
watch-glass,  they  may  be  kept  alive  for  three  months ;  if  too 
much  water  be  applied  to  them,  they  cannot  be^vso  readily 
revived  as  when  a  little  is  used,  which  soon  evaporates  $  and 
the  longer  their  periods  of  desiccation  have  been,  the  longer 
they  require  to  be  kept  moist  for  reviviscence.  They  appear  to 
be  preserved  by  a  mucus  in  which  they  are  imbedded^  ana  vi^ich 
appears  to  be  of  an  oily  nature,  This^  however^  remains  for 
years  when  the  worms  can  no  longer  be  revived. 

Mr.  Bauer  had  completed  his  investigation  of  the  vibrio  tritlci 
in  1810,  and  conceived  that  it  had  not  been  noticed  before^ 
when  he  met  with  some  references  to  former  descriptions  of  it; 
these,  however,  being  very  vague,  and  his  time  navtnk  been 
ttince  occupied  with  researches  of  a  different  nature,  he  had  no 
opportunity  of  consulting  the  authors  referred  to  until  lately : 
upon  so  doing,  he  found  no  occasion  to  alter  any  of  his  conclu- 
sions on  the  subject. 

Dec.  12.— On  Metallic  Titaniuto,  by  W,  H.  Wolloiton,  MD. 
VPRg. 

This  paper  commenced  with  a  review  of  the  results  hitherto 
obtained  in  experiments  on  the  reduction  of  this  metal,  of  which 
even  the  most  satisfactory  ^re  of  a  doubtful  nature  ;  hence  Dr« 
Wollaston  conceived  that  an  account  of  some  metallic  crystals 
of  titanium  would  be  acceptable  to  the  Royal  Society*  In  the 
slag  of  the  iron  works  of  Merthyr  Tydvil,  there  are  minute 
cubes^  which,  from  being  imbedded  in  and  possessing  the  colour 
and  lustre  of  iron  pyrites,  have  been  considered  to  be  that  sub- 
stance. They  are  not,  liowever,  like  the  striated  cubes  of 
pyrites,  which  often  pass  into  the  pentagonal  dodecahedron ; 
nut  have  indented  squares  on  their  faces^  like  the  i^ubf^  of  coiq« 
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moti  salt.    An  angle  of  one  of  them  scratched  not  only  a  plate 
of  steely  and  ground-glass,  but  even  plates  of  polished. agate. an$ 
rock-crystal.     They  were  not  affected  by  the  nitric,  muriatic, 
nitro-muriatic,  or  sulphuric  acids ;  and  were  absolutely,  infusible 
before  the  blowpipe,  by  which  their  surfaces  were  slightly  oxji- 
dated  only,  their  brightness  being  restored  by  borax  ;  that  salt, 
boweyer,  did  not  act  in  any  degree  upon  the  metal^  either  alonQ, 
or  with  the  addition  of  carbonate  of  soda.  By  nitre,  they  are  oxir 
dated,  and  they  become  ptirple  or  blue  according  to  tne  degree 
of  oxidation,  or  to  the  depth  to  which  it  penetrates.     In  this 
process,  heat  is  evolved,  but  no  proper  detonation  takes  place* 
By  nitre  and  borax  in  conjunction,  tney  may  be  completely  disr . 
solved  before  the  blowpipe,  the  former  oxidating  the  metal,  and 
the  latter  dissolving  the  oxide ;  but  as  these  salts  do  not  fuse 
together,  the  process  is  expedited  by  the  addition  of  carbonate 
of  soda.    The  oxide  thus  obtained  is  soluble  in  muriatic  acid, 
from  which  it  is  precipitated  white  by  alkalies  and  their  car- 
bonates; the  solution  yields  by  evaporation  a  soluble  muriate. 
When  this  is  dissolved,  it  yields  witn  tincture  of  galls  the  well- 
known  gallate  of  titanium,  exactly  like  that  precipitated  from  a 
solution  of  the  oxide  prepared  from  anatase.    Triple  prussiate 
of  potash  produces  a  precipitate    so  nearly  resembling  the 
gallate  in  colour,  that  in  a  number  of  trials,  no  constant  diffei*- 
ence  between  them    could  be  detected.      The  crystals  are 
titanium;  absolutely   pure:    though  found   in  the  vicinity  qF 
metallic  iron,  they  contain  none  of  that  metal,  nor  do  they 
contain  silica, .  for  which  the  oxide  of  titanium  has  a  strong 
affinity.    It  was  impossible  to  ascertain  the  specific  ^ayity  of 
crystals  not  more  than  l-40th  of  an  inch  square  ;  but  Dr.  Vv  ojU 
laston  endeavoured  to  ascertain  whether  or  not  they  would  float 
in  melted  tin,  and  attempted  to  tin  tHeir  surfaces  for  that  pur- 
pose ;  but  they  refused  to  unite  with  that  metal,  nor  would  they 
combine  with  iron,  silver,  or  copper.    Their  lustre  nearly  proves 
their  metallic  nature  ;  but  this  is  completely  demonstrated  by 
their  perfectly  conducting  very  feeble  ele.cta*icity.    If  a  smaU 
slip  01  zinc,  in  contact  with  one  of  copper,  be  immersed  in  dilute 
sulphuric  acid,  bubbles  of  gas  will  rise  from  both  metals ;  but 
if.  a  nonconducting  slip  of  p^per  be  interposed,  the  bubbles 
cease  to  be  given  off  by  the  copper.     Now  a  small  hole  being 
.made  in  the  paper,  and  a  cube  of  the  titanium  inserted,  the 
communication  was  made  perfect,  and  bubbles  of  gas  were  given 
offfrom  both  metals.     This  interesting  paper  was  concluded  by 
the  remark,  that  .the  infusibility  of  these  cubes  of  titanium 
evinced,  that  they  were  not  formed  from  a  state  of  metallic 
fusion,  but  by  successive  increments  from  the  reduction  of  the 
'  oxide  in  the  slag ;  in  which  manner  we  must  likewise  explaia 
the  formation  in  nature  of  many  metallic  crystals. 
On  th^  PifferpnQQ  pf  Structure  between  the  Human  MeQ\- 


1823.]  Linnean  Society.  69 

brana  Tympani,  and  that  of  the  Elephant ;  by  Sir  £.  Hol^e, 
BartVPRS. 

i  In  1 799,  Sir  Everard  discovered  the  muscular  structure  of  the 
membrana.tympani  in  the  elephant^  and  this  discovery  had. led 
to  that  of  the  same  membrane  in  the  human  ear  being  also  mu»- 
cular.  He  had  likewise  inferred  that  its  oval  shape  in  the 
elephant  was  the  reason  why  the' ears  of  that  animal  were  not 
a0ectedi)y  musical  sounds  equally  with  those  of  man,  in  which 
the  membrana  tympani  is  circular ;  the  muscular  radii  being  of 
^<j[ual  length  in  the  latter  case,  and  unequal  in-  the  former  one. 
Since  thaJt  period,  he  had  laid  all  his  friends  in  India  under  con- 
tribntioa  for  the  head  of  a  youn^  elephant  preserved  in  spiritd ; 
hut  remained  unsuccessful  until  lately,  wten  he  received  from 
Sir  T.  S.  Baffles^  to  whom  the  natural  history  of  the  east  is  so 
anuch,  indebted;  the  head  of  an  elephant  only  three  weeks  old. 
In  this,  the  membrana  tympani  was  in  its  proper  place,  and 
measured  an  inch  and  a  naif  by  an  inch  and  one-eighth;  the 
radii  were  attached  to  the  point  and  to  the  two  sides  of  the 
handle  of  the  malleus,  which  was  situated  in  a  transverse  direc- 
tion.  Having  been  informed  by  Mr.  Corse  that  the  elephant  can 
hear  very  low  sounds  with  great  distinctness,  the  autiior  attri- 
butes this  faculty  to  the  long  radii  of  the  membrane.  Mr.  -Broad- 
wood  having  sent  one  of  his  tuners  with  a  piano  to  the  elephant 
at  Exeter  ^Change,  it  was  found  that  the  animal  scarcely 
attended  to  the  hi^h  sounds,,  but  listened  to  the  low  ones  with 
apparent  satisfaction.  Some  observations  on  the  membrana 
tympani  of  various  other  quadrupeds  were  likewise  given  in  this 

Japer.  It  was  found  that  the  lion  in  the  above  menagerie  was 
ttle  affected  with  high  musical  sounds,  but  became  a uite  infu- 
riated by  low  ones  ;  uttering,  loud  yells,  which  ceased  with  the 
music.    ... 

LINNEAN    SOCIETY. 

The  meetings  of  this  Society  were  resumed  on  Nov.  5,  when 
the  reading  of  a  paper  was  commenced,  entitled,  *^  Remarks  On 
the  Identity  of  certain  general  Laws  which  have  been  lately 
observed. to  regulate  the  natural  Distribution  of  Insects  and 
Fungi :  "  by  William  Sharpe  Mac  Leay,  Esq. 
i  Of  this  extended  and  profound  paper,  which  was  not  con- 
cluded until  the  third  meeting,  on  Dec.  3,  we  can  give  but  a 
brief  notice.  It  related  to  what  may  be  termed  the  metaphysics 
of  natural, history .  In  the  Horce  Entomologicse,  a  work  not  long 
since  published  by  Mr.  Mac  Leay,  and  with  which  our  zoologi- 
cal readers  are  aoubtless  acquainted,  he  has  advanced  views 
respecting  the  natural  series  of  animated  beings,  which,  though 
founded  on  a  close  attention  to  their  entire  structure,  may  have 
appeared  extraordinary  as  well  as  novel :  they  relate  to  a  particu- 
lar quinary  distribution  which  he  has  observed  of  the  subjects  of 
the  animal  kingdom ;  and  in  this  paper  a  very  remarkable  coti- 
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^rmation  of  them  is  announced  and  explained.  M.  Fries,  in  big 
Systema  Mycologicum,  published  last  year,  observes  laws  of  the 
same  kind  to  obtain  in  the  natural  arrangement  of  fuogiy  which 
Mr.  Mao  Leay  had  pointed  out  as  existing  in  the  animal  king4> 
dom,  and  as  probably  extending  to  all  organized  beings.  In  the 
course  of  the  paper,  the  difference  between  affimty  and  analogy 
tras  philosophically  examined  and  defined.  Some  observatione 
were  also  made  on  the  law  of  continuity  as  far  as  it  regards 
organized  nature ;  in  these  was  shown  the  distinction  between 
Midtus  and  hiaiuSf  whieh  have  usually  been  confounded  even  by 
the  first  metaphysical  writers.  It  was  remarked  that  no  saltu$ 
ever  existed  in  nature,  and  that  where  there  were  hiatus,  they 
bad  arisen  from  the  extinction  of  species.  Towards  theconclu* 
eion,  it  was  stated,  that  M.  DecandoUe  had  likewise  observed 
the  general  laws  of  natural  armngement  which  formed  the  sub* 
jects  of  the  paper ;  so  that  these  laws  h^d  thus  been  presented 
io  three  individuals;  in  different  countries,  nearly  at  the  same 
period  of  time. 

-  Dec.  3.— A  Description  of  some  Insects  which  a{)pear  to  exemi» 
plify  Mr.  W.  S.  Mac  Leaves  Doctrine  of  Affinity  imd  Analogy ; 
ny  the  Rev.  W.  Kirby,  FKS.  and  FLS.  was  commenced. 

Dec.  17. — rMr.  Kirby*s  {)aper  was  concluded,  and  another  by 
the  aame  entomologist,  entitled,  *'  Some  Account  of  a  new  Spe^ 
^es  of  Eulophus  (Geoffroi),"  having  also  been  read^ 

The  Society  adjourned  to  Jan.  21, 1823. 

GEOLOGICAL   SOCIETY. 

'  Nev.  1 . — A  letter  was  read  from  W.  C.  Trevelyan,  Esq.  MGS* 
addressed  to  Prof.  Buckland,  VPGS.  on  the  Geology  of  tb« 
Ferroe  Islands,  dated  Copenhagen,  Dec.  3, 1821. 

Mr.  Trevelyan  observes,  that  the  Ferroe  Islands  appear  to  be 
of  the  same  formation  as  that  of  Antrim  and  of  the  Westera 
Islands  ;  they  are  literally  mountains  surrounded  by  water,  and 
are  composed  of  numerous  alterpations  of  almost  all  the  varieties 
of  trap,  which  are  so  regular,  that  the  hills  appear  as  if  they 
were  divided  into  a  number  of  terraces :  most  of  the  beds  are 
divided  from  each  other  by  others  (generally  thin),  of  a  red 
colour  (sometimes  green),  perhan^  the  clay  ironstone  of  Werner^ 
These  beds  Mr.  Trevelyan  thinks  have  not  been  remarked  in 
other  formations ;  neither  a  curious  iat?a-/iie  appearance,  which 
is  very  frequent,  and  the  alternations  extend  to  the  height  of 
about  3000  feet,  and  in  some  parts,  perpendicular  sections  may 
be  seen  of  more  than  2000  feet  high.  The  rocks  on  decompos^- 
og  are  seen  to  be  stratified ;  the  strata  display  surfaces  gene<- 
« aUy  even,  but  soinetimes  waved.  Excepting  in  llie  island  of 
^ygg^Q<^as,  the  dip  appears  to  be  the  same  throughout.  In 
that  island  are  some  tnm  veins  of  coal.  In  Suderoe, .  a  coal 
similar  to  the  Scotch,  but  superior,  occurs  in  abundance ;  the 
ImsI  a^etiOlMf.of  this  ace  near  Frodboe,  whece  it  is  seen  between 


too  thick  1>ed$  of  a  hard  gieyiflb  clayi  which  cmvili^  oii  «s&p<h 
sure  to  th^  air,  aad  which  coiH9^iaft»otnetime«i|ufneKoiUki^dulet 
of  a  f  leh  iroogtone  (carbonate  of  iron).  The  epal  in  Suderoe;  iqf 
seen  rising  from  the  level  of  the  sea  through  an  extensive  trao^ 
ef  country;  (which  Ihe  author  desenhe&)t  ^^^1  i^  reachei)  an  fle- 
intioii  of  above.  IQOO  feol.  Basaltic  veins  of  various  description^ 
are  tery  frequeftt  t  iK)metiines  they  ^ter,.  but  seldom  diaturbg  ihq 
#tiala-tbey  pass  throM^;  they  are  frequently  accompanied  bj 
thick  veins  o£  zeolite,  s^n  a  etate  eitactly  resembling  the  st^atit^i 
of  OoniwalL  The  coal,  bowever^.at  ToidnenoBs  is  disturbed  by 
kisinaated  masses  of  basalt.  SUps  are  not  frequent  in  Ferro^^ 
huta  veoaarkable  one  is  descfibea  in  Soinoe,  cavities  of  greal 
length,  perfectly  circular,  extending  in  a  direct  line,  and 
inemated  with  aeolite,  are  comeion ;  one  was.  seen,  of  which  th^ 
•ne  side  was  filled  with  compact  aeoiite ;  the  other  with  day 
ifonatone.  Cong^merates  are  common  ;  one  only  was  observed 
of  rolled  pebbles,  apparently  of  the  rocks  of  the  island*  In  twQ 
of  the  islands,  a  bed  of  ^reetistone,  in  some  parts  coIumnaTi  is 
•eea  of  great  extent :  it  is  .100  feet  in  thickness. 

Native  copper  is  very  frequent,  but  not  abundant,  in  most  oC 
the  rocks.  At  Famarasund,  in  Suderoe,  it  occurs  in  day  iron* 
atone,  in  thia  plates ;  in.  the  other  rocks,  it  is  generally  cryftlal- 
lizedy  frequently  iiiclosed  in  zeolite.  Specimens  of  most  of  tb^ 
seohte  family  were  procured^  and  a  variety  of  tabular  calc  spcu^^ 
first  found  in  Fesroe.by  Sir  O.  Mackenzie,  and  unknown  e|so<' 
where. 

On  bis  return,  Mr.  Trevdyan,  in  passing  from  Fladstrand,  in 
Jutland,  to  Copenhagen,  grossed  a  censiderabW  extent  of  chelk; 
the  whole  of  the  country  is  covered  with  large  roUed  blQ<&kflf  f^ 
various  primitive  rocks. 

•  Near  Fludstrand  are  some  beds  of  sand,  clay,  and  marl,  appa^ 
lently  above  the  cbalk. 

The  letter  condudes  with  observations  on  the  aurora  b(nreali% 
and  with  reasons  tending  to  confirm  the  opinion  that  I^ersoe  m 
the  Thula  of  the  ancients. 

ROYAL    GEOLOGICAL   SOCII^TY    OX    COE^fWAtL.    . 

Ni^  Aumah  Report  of-  tkeCotoiciL — The  progress  of  the 
iastittttioa  since  the  last  anniversary,,  if  not  equal  to  the  wishes 
of  its  friends,  is  at  least  encouraging ;  thoagb  the  Society  bad 
to  regret  the  loss  of  their  late  able  Secretary,  Dr.  Forbes,  whose 
professional  pursuits  occasioned  his  removing  from  this  eonntf ; 
and  the  Ccxincil  considered  it  due  to  the  zeal  and. ability  dW 
piayed  by  that  gendemaa,  to  elect  him  an  Hoaovar^  Member^ 

The  cabinets  have  been  enriched  by  mfany  vakabbs  donationas; 
aad  in  pardcidar  by  a  splendid  series  of  miaenda  from  Mount 
Vesuvius^  for  which  tbe  Society  is  indebted  to  the  kasdaess  of 
Iheir  illaalrioas  townsauan^  Sir  Hniaphiy  Davy.  The  vaba  of 
^ibu  aoaeaBMi  to  .the  Maseuast  ia  Mt  ft  Iiltfs.eBfa«aead.ha  tte 
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circumstance  of  the  package  having  been  missing  for  sevenil 
years  owing  to  the  disturbances  which  occurred  at  Naples,  so 
that  it  was  given  up  as  lost,  when  it  happily  reached  its  original 
destination. 

*  The  collection  of  specimens  in  most  of  the  departments  of 
mineralogy  is  now  become  interesting,  and  being  open  to  pubUe 
inspection,  creates  a  growing  attention  to  the  subject,  and  has 
led  to  the  discovery  oi  minerals  hitherto  unknown  in  this  county^ 
and  is  thus  accomplishing  one  important  object  of  the  institu- 
tion. The  series  of  our  native  metallic  minerals  has  also  been 
augmented  both  by  purchase  and  donation :  but  while  the 
Council  gladly  report  its  continued  progress,  they  beg  to  remind 
tike  members  that  this  department  of  the  cabinet  is  at  once  the 
most  interesting  and  hitherto  most  defective ;  and  recommend  it 
earnestly  to  the  attention  of  its  friends,  particularly  to  those 
whose  connection  with  the  mines  afford  opportunities  of  procur* 
ingrare  specimens. 

The  library  and  funds  have  also  been  increased,  the  latter  by 
a  liberal  donation  from  John  Hawkins,  Esq.  to  whose  interesting 
(K)mmunications  and  encouragement,  the  institution  has  been 
from  its  commencement  so  greatly  indebted. 

Flattering  invitations  to  correspondence  have  been  received  in 
the  course  of  the  past  year  from  foreign  institutions  and  men  of 
science,  which  shows  tliat  this  Society  has  already  attract^ 
notice,  and  is  contemplated  with  interest  both  at  home  and 
abroad. 

The  Council  have  also  the  pleasure  to  congratulate  the  Society 
on  the  publication  of  the  second  volume  of  its  Transactions,  as 
ordered  by  the  last  general  meeting,  and  they  flatter  themselves 
that  it  will  not  be  found  unworthy  of  its  predecessor.  It  was 
judged  proper  to  confine  its  contents  entirely  to  papers  relative 
to  ue  geology  and  mineralogy  of  Cornwall ;  although  it  occa* 
sioned  me  regret  of  thereby  omitting  many  valuable  communi- 
cations. A  large  space  will  be  found  devoted  to  the  detail  of 
numerous  facts  and  experiments  on  the  much  controverted  sub* 
ject^  the  Temperature  of  Mines,  and  also  on  the  Phenomena  of 
Veins,  which  cannot  fail  to  attract  much  attention  and  further 
investigation.  To  the  authors  and  editors,  the  Society  will  feel 
much  obligation,  particularly  to  Mr.  Came,  not  only  for  so  large 
a  portion  of  the  work  itself,  but  also  for  his  indefatigable  atten^ 
lion  to  the  arrangement  of  the  papers  and  superintendence  of 
the  press.  There  are  likewise  two  other  circumstances  deserving 
of  notice ;— that  the  volume  was  printed  in  this  town  (Penzance), 
and  that  the  plates  were  engraved  by  a  self-taught  native  artist ; 
.-and  the  execution  of  both  reflects  no  small  credit  on  the  parties. 

Since  the  last  anniversary,  a  course  of  lectures  on  the  elements 
of  chemistry  has  been  delivered  by  the  Secretary,  Dr.  Boase,  to 
a  numerous  and  attentive  auditory,  and  received  with  much 
aqp^aiise  and  merited  approbation.    And  the  Council  have  also 
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the  pleasure  to  report^  that  there  is  evidently  a  growing  attention 
to  scientific  pursuits,  which  encourages  them  to  cherish  and 
repeat  the  expression  of  their  anxious  hope  that  the  period  is 
not  distant,  wnen  the  great  and  leading  object  of  this  Society 
^11  be  realised,  and  Cornwall  at  once  distinguished  and 
enriched  by  the  establishment  of  a  School  of  Mines. 

By  order,  Henry  S.  Boase,  Sec. 

•  The  following  papers  have  been  read  since  the  last  report : 
On  the  Tin  Ore  of  Botallack  and  Levant.    By.  Henry  S. 

Boase,  MD.  Secretary  of  the  Society. 

.    A  further  Account  of  the  Mineralogy  and  Geology  of  St.  Just. 

By  Joseph  Came,  Esq.  FRS.  MRIA.  Member  of  Uie  Society. 

On  the  Serpentine  District  of  Cornwall.  By  the  Rev.  Canon 
Rogers,  Member  of  the  Society. 

On  the  Neptunian  Theory  of  the  Formation  of  Veins.  By 
Henry  Boase,  Esq.  Treasurer  of  the  Society. 

On  the  Noxious  Gases  of  Mines.    By  Dr.  Boase. 

On  Submarine  Mines.    By  Joseph  CTarne,  Esq.  FRS.  8cc. 

On  the  Temperature  of  the  Cornish  Mines.  By  M.  P.  Moyle, 
Esq.  Member  of  the  Society. 

A  proposed  new  Method  of  Drawing  Mining  Maps  and  Sec 
tions.    Communicated  by  Mr.  Fox. 

•  On  the  Temperature  of  Mines.  By  Robert  W.  Fox,  Esq, 
Member  of  the  Society. 

•  On  the  Utility  of  .a  School  of  Mines.     By  Dr.  Boase. 

An  Account  of  the  Quantity  of  Tin  produced  in  Cornwall  in 
the  Year  ending  with  the  Midsummer  Quarter,  1822.  By  Joseph 
Came,  Esq.  FRS,  &c. 

An  Account  of  the  Produce  of  the  Copper  Mines  of  Comwjill, 
in  Ore,  Copper,  and  Money,  in  the  Year  ending  the  30th  June, 
1822.     By  Mr.  Alfred  Jenkyns.         .    ■ 

Officers  and  Council  for  the  present  Year. 

Prewden^—Davies  Gilbert,  Esq.  MP.  VPRS.  ficc.  &c. 
Vice-Presidents. — ^William  Rashleigh,  Esq.  Charles  Lemon, 
Esq-  John  Scobell,  Esq.  John  Pavnter,  Esq. 
Secretary. — Henry  S.  Boase,  MTD. 
Treasurer. — Henry  Boase,  Esq. 

•  Librarian, — ^T.  Barham,  MD. 
Curator. — Edward  C.  Giddy,  Esq. 
Assistant'Secretary. — R.  Moyle,  Jun.  Esq. 

The  Council. — ^T.  Bolitho,  Esq.;  Joseph  Carne,Esq.;  Stephen 
Davy,  Esq.;  Alfred  Fox,  Esq.;  G.  D.  John,  Esq.;  Rev.  C,  V.TLe 
Grice  ;  M.  P.  Moyle,  Esq.;  Rev.  Canon  Rogers;  H;P.  Tremen- 
heere^  Esq.;  John  Williams,  Jun.  Esq, 
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Article  XL 

»€ICNTlfIC  INTELLlGlilKCEy   AND   NOTICES   OF   SUBJECTS 

CONNECTED    WITH   SCIENCE. 

I.  On  the  Temperature  produced  hjf  the  Condensation  of  Vapour, 

Mr.  Faraday,  in  some  observations  published  in  the  Ann^le^  de  Chi- 
mi'e,  EX.  S29,  has  illustrated  a  curious  property  of  Tapoor  w^ich,  as 
he  rpmarks,  though  it  niigbt  have  been  deduced  from  known  'fkcts, 
bad  never  been  cited  or  eonfimcd  by  experiment.  It  seems,  iadeed^ 
that  the  property  had  been  known  m  Fans  to  some  of  the  cfacniistSi 
but  tha(  it  hwi  never  been  published. 

Hold  a  thermometer  horiaonlally  so  that  its  bulb  may  beiatrodafed 
into  a  current  of  vapour  as  it  issues  from  a  boiler  or  tea-kectie ;  it  will 
soon  indicate  21 2P;  thefi  drop  on  to  it  a  little  powdered  nitre,  and 
immediately  the  temperature  will  rise  to  230^  w  higher.  This  effect 
is  due  to  the  condensing  power  excited  by  the  salt  on  the  vapour, 
which,  reducing  the  latter  to  the  fluid  form^  liberates  the  heat  that 
raises,  the  thermometer. 

^  In  making  the  expernnent,  care  ^ould  be  taken  that  the  wafer  con- 
densed on  tne  stem  of  the  instrument  does  not  run  down  mnd  dihite  the 
sah,  Ant  theii  the  temperature  Mis*  Another  method  of  opcnuiag  is 
to  tie  up  the  salt  or  substance^  round  the  balb.of  the  thermoneser 
ip  ft  bit  ef  lint  or  Ibmocd,  aiid  iotrodiice  it  socoirered  into  the  steam* 
The  following  are  temperatures  obtained  by  the  use  of  dijSefeiiA  sut^r 
stances ;  the  first  celuam  of  Biunbef a  as  given  by  the  lasl  procKss,  and 
4he  second  by  the  other ; 

Sulphate  of  magnesia. 214....   218 

♦Tartrate  of  potash 230 23^ 

♦Tarlaricadd ....;......  221  ....  2« 

Sugar. 223  216 

•Muriate  of  ammonia 227 230 

♦Citricacid 228  ....   230 

♦Nitre 2S0  ....  232 

Nitrate  of  magnesia... ».. 236 236 

Nitrate  of  ammonia,  i 240»...   236 

^         Acetate  of  potash 258  . . .  •  244 

Subcarbonate  of  potash.  . « ^ 262  ....   258 

Potash —    ....   SOO  and  upwards. 

Those  marked  *  are  convenient  far  the  expenment  with  the  naked 
bulb. 

'''The  effect,  as  might  be  expected,  continues  at  different  pressures, 
find  the  same  difference  of  temperature  which  exists  between  a  dean 
tbermometer  and  one  coated  with  a  salt  when  placed  in  steam  at  21 2p 
mder  atmospheric  pressure,  holdiii  when  the  pressure  and  temperature 
mre  raised; 

Mr.  Faraday  had  stated  thft  at  the  sa»e  pressure  a  Mltng  acptoaa 
aaline  solution  gave  off  steam  of  the  same  temperature  as  boiling  water. 
M.  Gaj-Lussac  makes  some  remarks  on  this  statementi  and  showsi  that 


with  the  salbe^oliition,  the  tempersture  of  the  vapour  it  the  siime  as  that 
of  the  solution  itself.  We  understand  that  Mr.  F.  has  verified  M.  Gay* 
Iittssao's  stat^Vuentby  experiment  and  satisfied  himself  of  its  accuracy* 

II«  Index  to  Kitby  t^nd  Spenc^s  Entomology. 
(To  &e  Editor  of  the  JnnaU  of  PHlotopky.) 
P^R  SIR,  Dec  28,  1828. 

I  beg  to  submit,  through  your  journal,  to  the  learned  authors  of  tlte 
Introduction  to  Entomology  how  important  an  addition  to  each  of  their 
delightful  volumes  a  pretty  copious  index  would  be ;  and  how  imperfed 
their  work  is  without  it.  It  is  of  course  Intended  that  the  last  volume 
should  comprise  aU  that  is  necessary  4n  this  way;  but  this  is  Btt 
enough,  for  during  the  many  years  that  intervene  between  the  af^[>ear^ 
ance  of  the  fint  and  the  last  volurtie,  the  entomological  stadedt  is 
deprived  of  all  the  advantages  of  reference,  unless  he  make  an  index 
for  himself.  All  the  leading  fiicts  of  the  two  first  volumes  may  be  very 
readily  embraced  in  one  index ;  and  I  would  suggest  to  Messrs.  Kirby 
and  SpencC)  that  it  would  be  desirable  to  fturnish  this  assistanoe  to  the 
public  without  delay,  as  well  as  to  provide  every  future  volume  with 
an  Index  for  itself,  with  the  exception  of  the  last,  which  wiU  necessi^ 
rily  contain  general  references  for  the  whole  work. 

I  remain,  dear  Sir,  yours  sincerely, 

NoRlOtCIXMSII. 

III.  Separoiian  qf  Plumbago fiom  Cast-iron. 

A  euvious  paper  on  this  subject  has  appeared  in*  No.  H  of  the  Edia* 
bvrgh  Philosopmcal  Journal ;  the  facts  related  m  which  we  shaH  pr«^ 
ceed  to*  state,  and  afterwards  to  o£fer  a  fiew  remarks  on  the  theory 
which  has  been  deduced  from  them  by  the  writer  of  the  paper,  Dr.  Mac 
Cullooh. 

In  the  frequent  examination  of  the  metal  of  the  Iron  guns  deyvered 
by  the  contractors  to  the  ordnanee,  by  solution,  according  to  Ber^- 
laan's  suggestion,  Dr.  M.  found  oiat  the  quantity  of  plumbago  in  the 
metal  bore  no  relation  to  its  strength  or  goodness,  but  that  the  results 
were  sometimes  curious,  from  the  very  variable  ^piantity  which  differ- 
ent specimens  of  the  iron  contained.  The  trials  were  far  from  confirm- 
ing the  opinion  that  the  worst  or  weakest  metal  contained  most  plum- 
bago; and  on  one  occasion,  an  exceedingly  tough  specimen  was  iiaood 
to  contain  a  most  unusual  proportion  of  this  substance,  and  that  in  a 
disengaged  slate,  being  visible  on  breaking  the  metal;  whidi  appeared 
as  if  It  had  been  rubbed  with  powdered  bl^k^lead,  and  left  its  trace  on 
paper.  Where  the  plumbago  was  most  abundant,  the  colour  of  the 
fracture  of  the  Iron  was  most  grey ;  and  Dr.  M/s  trials  go  to  (tfove^  in 
eontradiction  to  the  opinion  of  many  iron-founders,  that  the  greyest 
metal  is  the  toushest.  The  plumbago  was  always  obtained  in  the  state 
of  powder,  and  in  yrtry  small  proportion  wnen  compared  to  tha| 
(ri>tained  ft*om  pig-iron. 

The  same  experiments  were  repeated  on  the  pig-metal  used  for 
shells,  which  is  generally  distinguished  into  three  kinds;  white,  grey, 
and  black.  All  these  a&rded  veiy  large  proportiona  of  plumbago^  but 
various  in  different  specimens;  the  black  metal  seemed  6>  afford  the 
great^l  quanjtity,  but  that  whicli  yraansost  briUiaiBS  and  aQv^ery  .alsoi 
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yielded,  it  itt  fabuhdance.  In  1807  or  1808,  Dr.  Mac  CuUodi  wi» 
~  requested  to  go  to  a  London  porter  brewery  to  see  an  appearance 
Mchkh  had  very  much  surprised  the  people  employed  in  it.  They  had 
taken  some  iron  out  of  their  porter  backs  in  making  repairs,  and  had 
found  it,  as  they  said,  red-hot.  This  was  found  to  be  an  exaggeration ; 
bdt  on  removing  the  iron  articles  from  the  porter,  they  became  so  hot 
on  scraping  off  the  surface,  that  it  was  disagreeable  to  handle  them ; 
while  tney  smoked  from  the  evaporation  of  the  moisture :  they  were 
t^t  coneS}  perforated  with  holes,  and  about  an  inch  thick;  used  as 
strainers  to  prevent  foreign  substances  from  getting  into  the  pipes,  and 
had  been  immersed  in  die  porter  for  many  years.  On  examination, 
some  of  them'  were  found  to  be  entireSy  plumbago ;  while  in  others 
there  was  a  thick  coat  of  that  substance  oii  eadi  side,  a  little  iron  only 
remaining  in  the  middle.  .        •    *  .  -        - 

Shortly  afterwards,  Dr.  M.  met  with  the  following  relation  in  one  of 
his  journeys  in  the  Western  Isles.^  In  1740  an  attempt  was  made  to 
weigh  one  of  the  Spanish  Armada,  which  had  -  foundered  off  the  coast 
of  Mull;  this  proved  unsuccessful,  but  some  brass  aiid  tron^uns  were 
'brought  up,  the- former  bearing  the  date  1584.  The  iron  gnns  were 
^deeply  corroded ;  and  on  scirapingthem,  it  was  said  thiaX  they  wiere  found 
•fio  hot  that  they  could  not  be  touched,  and  that  thfey  did  not  become 
'  cool  till  they  had  been  two  or  or  three  hours  exposed  to  the  air. 

The  following  are  the  general  results  of  Dr.  M$ic  Culloch*s  experi- 
ments on  this  subject :  The  blackest  pig-metal  appears  to  yield  the 
greatest  quantity  of  plumbago,  and  in  the  most  solid  state.  When 
the  experiment  is  comj^lete,  the  produce  equals  the  iron  in  bulk,  and 
'is  a  solid  mass  capable  of  beings  cut  by  a  knife,  even  into  pencils ;  but 
•as  far  as  has  been  observed,  it  is  of  a'Oiuch  more  coarse  grain,  or  scaly 
'granular  texture,  than  naturs^  black-lead.  To  procure  it  in  perfection, 
:thie.acid  should  be  very  weak,  and  the  operation  is  then  necesaarily 
very  tedious.  Acetic  acid  appears  to  be  the  best,  and  it  is  by  chisthat 
it  is  produced  in  porter-backs  in  the  waste-pipes  of  breweries,  and  in 
xalico-printihg-houses,  where  sour  paste  is  employed.  If  the  experiment 
'be  perfect,  the  plumbago  becomes  hot  on  exposure  to  the  air,  smok- 
ing while  there  is  any  moisture  to  be  evaporated,  particularly  when  the 
^surfaces  are  scraped  oiF  in  succession ;  there  is  no  apparent  difference 
in  the  plumbago  before  and  afler  this  operation.  When  the  substance 
does  not  heat,  on  being  taken  out  of  the  fluid,  the  whole  process  of 
Oxygenation  appears  to  have  taken  place  in  the  solution,  probably  from 
ian  excess  of  strength  in  the  acid. 

From  these  facts.  Dr.  Mac  CuUoch  draws  the  following  inferences : 
-that  plumbago,'by  which  name  he  designates  the  carbon,  as  it  exists  in 
^cast-iron,  is  a  metal,  and  black-lead  its  oxide:  that  in  white- pig,  proba* 
«bly,  the  combination  is  this  metal  and  iron ;  and  that  in  the  black  it 
•exists  in  a  state  of  approximation  to  black-lead :  that  the  operation  of 
the  acid  is  to  dissolve  the  iron,  and  to  oxygenate  the  plumbago  sp  as 
Jto  convert  it  into  black-lead  :  and  that  if  the  acid  be  strong,  the  whole 
operation  is  completed  in  the  solvent;  otherwise  some  additional  oxy- 
:gen  is  required  to  produce  it  in  a  state  of  permanence  in  the  air,  and 
.that  the  absorption  of  this  generates  the  heat  in  the  experiment : 
lastly,  that  the  metallic  nature  of  the  base  of  charcoal  is  alsp  proved 
ifrom  these  facts.  And  lest  this  reasoning  should  be  deemed  unsatia- 
<£Eietory,  Dr.  M^*  adds  the  following  argument :  "  The  specific  gravity 
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qC  pig^roi^  is  about  ^7%  aifd  €hat  of  black-lead  is  2,  or  Ifyss.  Now  the 
bulk  of:  black«}e^d  pcoGiire^d  in  the  experiment  is  equal  to  th^t.of  the 
original  iron  exposed  to  solution.  Two.  such  bodies  could  not  co-exisl; 
10  the  same  spdc.e,  or,  if  that  could  be  imagined,  the  specific  ^^ravityo^. 
mch  iron  must:  be  far  more  di£Pereat  fron\  th^t  of  pure  iron  than  it  is» 
If  pure,  iron  indeed  is  freed  from  the  effects  of  condensation  by  heating, 
it  scarcely  differs  in  spedfic  gravity  from. pig-metal.  Thus  while  we 
conclude  that  the  plumbago  combined  with  the  iron  is.  a  metal,  we  ma}( 
also  iitfer  that  the  specific  gravity  of ;that  metal  is  not  yery^  different  frpm 
that  of  iron/'  f 

Upon  tl^is  theory  we  trust  that  Dr.  Mac  Culloch.  will  excuse  our 
ofenng  the  following  remarks :  In  the  first  place,  nothing  but  carbon 
has  been  detected  in  the  diamond  by  the  most  refined  and  delicate 
investigations  of  chemistry,  those  of  Sir  H.  Davy^  Mesasrs.  Allen  and 
Pepys^  and  others:  that  gem,  therefore,  must  be  a  form  of  Dr.  M/s 
pew  metal  ;.now  if  black-lead  be  its  oxide,  supposing  it  to  contain  onlj 
one  atom  of  oxygen,  then,  when  equal  weights  of  each  substance  are . 
burnt  in  oxygen  gas,  the  former  should  require,  for  its  complete  con»- 
yersion  into  carbonic  acid,  tmce  a»  much  ox^^n  as  the  latter;  but  the 
experiments  of  Messrs.  Allen  and  Pepys  Iiave  demonstrated,  that  botb 
th^se  substances  require  for  their  combustion  precisely  the  same  volume- 

of  oxygen,  ..,.,.''  ;       X  .  ,  :      : 

Secondly,  Dr.  Mac  Culloch  does  not  seem  to  be  aware  of  the  exist'^ 
ence  ofsilieium  in  cast-iron.  The  experiments  of  Mr.  Daniel! ,  recorded . 
in  vol.  ii.  of  the  Journal  of  Science,  show  that  the  absorption  of  oxy- 
gen, and  the  consequent  evolution  of  heat,  by  the  black-lead  separated 
•nrem  the  metal,  is  owing  to  tlie  oonversibni  o£  silidum  into  sUieaf  and 
not  to  that  of  any  unknown  principle  into  black»leadi 

We  are  not  sure  that  we  understand  the  concluding  argument,  but 
does  it  hot  indicate,  eitlier  that  Dr.  Mac  Culloch  considers  cast-iron  to 
be  a  mechanical  mixture  of  carbon  and  the  metal,  or  that  he  thinks, 
(which  is  likewise  contrary  to  the  known  fact),  that  the  arithmetical 
mean  of  tlie  specific  gravities  of  the  iq^redfents  of  a  compound  is  the 
true  specific  gravity  of  the  compound  itself? 
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Article  XII. 
NEW  SCIENTIFIC  BOOKS 


PREPARING  FOR  PUBLICATION. 

A  Narrative  of  a  Voyage  round  the  World  in  the  Uranie,  Capt. 
Freycinet,  dispatched  on  a  Scientific  Expeclition  by  the  French  Go^- 
vemment  during  the  Years  1817,  1818, 1819,  and  1820;  in  a  Series  of 
Letters  to  a  Friend.  By  J.  Arago,  Draftsman  to  the  Expedition. 
The  Work  will  form' a  Quarto  Volume,  embellished  with  26  Engrav- 
ings. . 

A  Description  of  an  Antediluvian  Den  of  Hyeenas,  discovered  at 
i^irkdale,  in  Yorkshire,'  in  1821,  and  containing  the  Remains  of  the 
liysena.  Tiger,  Bear,.  Elephant,  Rhinoceros,  .Hippopotamus,;  and  i^ 
other  AnimalSj  all  formerly  N^i^tives  in  t^bis  Country.    With  ^  CppipUr 


tative  View  of  nrnnj  etmilar  Caverns  knA  Dens  in  England  and  Gei^ 
tnany :  and  a  Summary  Account  of  the  Evidence  of  dtluvian  Action 
afforded  bv  the  Forms  of  Hills  and  Valleys,  and  the  general  Dispersion 
€»f  Beds  of  Grave)  and  Loam,  containing  similar  Bones,  over  great  Pari 
of  the  Northern  Hemisphere.  By  the  Hev.  W.  Buckland,  FRS.  FLS. 
and  Professor  of  Mineralogy  and  Geology  in  the  University  of  Oxford. 
Illustrated  by  a  Map,  Views,  and  Sections  of  the  Caves  and  Drawings 
of  the  Animal  Remains. 

'  A  Treatise  on  Navigation  and  Nautical  Astronomy,  adapted  to 
Practice  and  the  Purposes  of  Elementary  Instruction.  By  Mr*  keddl% 
'irftiie  Royal  Naval  Asylum. 

JC8T  riTBLIKHEO. 

Ulnstmtions  of  the  Inquiry  respecting  Tuberculous  Diseases.  B^ 
John  Baron,  MD;  Hiysician  to  the  General  Infirmary  at  Glou<:estet[. 
With  coloured  Plates.    8vo.     1 5s, 

Lectures  on  the  Structure  and  Physiology  of  the  Male  Urinary  and 
Genital  Organs  of  the  Human  Body>  and  on  the  Nature  and  Treat* 
ment  of  their  Diseases,  delivered  before  the  Royal  College  of  Suigeonat 
By  the  late  James  Wilson,  FRS  &c.    Us. 

Journal  of  an  Horticultural  Tour  through  Flanders,  Hollandt  and 
the  North  of  France.  By  a  Deputation  of  the  Caledonian. Horticul* 
sural  Society,  consisting  of  Mr.  NeilU  Secretary;  Mr.  Hay,  Planner; 
and  Mr.  Macdonald,  Chief  Gardener  at  Dalkeith  Park.  With  Piatefc 
8vo.    16s. 

A  new  View  of  the  Infection  of  Scarlet  Fever«  illustrated  by  Re* 
tnarks  on  other  contagious  Disorders.  By  W.  Carmiehaeli  MD.  FRS* 
Fellow  of  the  College  of  Physicians,  &c.    8vo«    5s. 
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Article  XIIL 

NEW  PATENTS. 

J.  Witcher,  Helmet-row,  Old-street,  mechanic,  M.  Pickford,  Wood* 
street,  carrier,  and  J.  Whitbourn,  Goswell-street,  coachsmith,  for  an 
improvement  in  the  construction  of  wheels* — Sept.  27* 

S.  Pratt,  bond-street,  trunk-ttianufhcturer,  for  improved  straps  and 
bands  for  the  better  securing  of  luggage. — Sept.  27« 

T.  Binns  and  J.Binns,  Tottenham-court-<road,  engineers,  for  improve- 
ments in  propelling  vessels,  and  in  the  construction  of  steam-engines* 
—Oct.  18. 

W,  Jones,  Bodwellty,  Monmouthshire,  engineer^  for  improvement 
.in  the  manufacturing  of  iron."— Oct.  18. 

S.  Wilson,  Streatbam,  Esq.  for  a  new  manufacture  of  worsted.--*-^ 
Oct.  18. 

U*  Lane,  jun.  Lamb's  Conduit-street,  straw-hat  manufacturer,  for 
an  improvement  in  the  platting  of  straw,  and  in  manufacturing  bonnetSy 
^c.  therefrom. — Oct.  18. 

J.  Williams,  Cornhill,  stationer,  for  a  method  to  prerent  the  firequeat 
removal  ofthe  pavement  and  carrii^e-patht  and  for  laying  doirii  nxA 
toking  up  pipes^  &c«*-Oct,  18.  r . 
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METEOROLOGICAL   TABLE. 
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Wind. 
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The  obseirations  in  each  line  of  the  table  apply  to  a  period  of  twenty-foar  hoan, 
b^pnninffat9  A.M.  on  the  day  indicatetl  in  the  fint  coliunib  A  daab  deii^M  tint 
the  reMiltiA  included,  in  the  next  Mellowing  observation* 
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REMARKS. 


Eleventh  Month,^\.  Fine.  2;  Cloudy.  3.  Fine.  4,  5.  Cloady  and  fine. 
0_8.  Fine...  0.  Foggy.  10.  Cloudy.  .  il.  Mornings  foggy*  18*  Rain  at  nig|it: 
4ay,'fiAe.'  19,  14.  •  Cloud3r.  15.  Morning,  Jne:  night,  rainy.  16.  Rainy. 
17.  Cloudjr  and  fine.  18.  Cloady.  19.  C&mdy :  .night  rainy.  SO.  Cloudy. 
81.  Fine.  88.  Cloudy.  88.  Cloudy  and  fine.  84.  Fine.  86.  Fine.  86.  Cloady. 
ST.  Cloady  and  fine.    88.  Rainy.    89.  ShcMvers.    80.  Showers:  overcast. 


RESULTS. 


f 


Winds:  N,  1 ;  NE,  4;  |5, 1 ;  SW,  17  ;  W,  8;  NW,  8;  Var.  8. 

y  •        •   •  •  ,  ,  J 

t 

Bolometer:  Mean  height 

For  the  mondi : /. .  .'i .. .  £9-860  i 

For  the  lunar  period,  ending  tbe  fith '. ^..  89*860 

For  IS  days,  ending  the  S^i  (moon  nortfa) .'.  SO*Q48 

"           •              '  .      • 

For  14  days,  ending  the  88d  (moon  south) 89'^4 

•  '  • 

Thermometer:  Mean  height 

For  the  month. 1 . •  ^. . ; 46-650O 

For  the  lunar  period .' 50*616 

For  31  days,  the  son  in  Sooipio , 60*000 

Evaporation. •,....... «, ,..  I'SS  in* 

Rain. • 3*46 


(Mboraiorpy  Stra^ordy  Twelfth  Mr^th^  ?l,  1888.  R.-HOWARI>. 


'•     .  .t 


ANNALS 


OF 


PHILOSOPHY. 


FEBRUARY,  1823. 


ARTICLE   I. 

Experiments  and  Observations  on  Indigo,  and  6n  certain  Snh^- 
stances  which  ^are  produced  from  it  by  Means  of -Sulphuric 
Acid.    By  Mv.  Walter  Crum.  •    * 

(To  the  Editor  of  the  Annah  of  Philosophy.) 

SIR,  '  Gtatgow^  Jan.  1,  182S. 

Indigo  may  be  obtained  in  a  state  of  tolerable  purity  by  the 
ordinary  process  of  agitating  the  yellow  liquid,  which  forms  the 
dyer's  blue  vat,  with  common  air,  till  the  deoxidized  indigo 
which  is  there  held  in  solution  hy  lime-water  is  revived ;  an^ 
then  digesting  the  precipitate  in  dilute  muriatic  acid,  to  remove 
a  little  iron,  and  carbonate  of  lime,  which  it  contains.  In  this 
state,  it  is  known  by  the  name  of  precipitated  indigo,  and  must . 
be  distinguished  from  the  powder  so  called  by  Bergman,  a  sub- 
stance to  which  I  shall  refer  more  particularly  in  the  sequel.  It 
generally  contains  a  small  portion  of  sulphate  of  lime,  and,  as 
Dr.  Thomson  t)b8erved,  a  little  resin,  which  is  removable  by 
alcohol.  •         \ 

It  has  been  long  known,  that  when  indigo  is  heated,  it  sub- 
limes. The  first  mention  of  this  fact  that  I  have  noticed  is 
contained  in  a  work  on  calico  printing,  published  in^  1789  by 
O'Brien,  a  pattern  drawer  in  London,  who  also  gives  a  method 
for  collecting  the  sublimate.  ''  The  curious  may  sublime  indigro, 
and  thereby  procure  tlowers,  as  with  zinc,  sulphur,  &c.  F'or 
experiments  on  a  small  scale,  it  may  be  done  in  a.  common  flask 

liew  Series,,  vol.  v.  g 
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over  a  common  fire,  defending  the  flask  from  the  contact  of  the 
fire." 

.  To  prepare  these  flowers^  Chevreul  directs*  that  eight  grains 
of  common  indigo  in  powder,  in  a  covered  crucible,  should  be 
placed  upon  burning  coals;  in  which  cfise  the  colouring  matter 
will  crystallize  in  the  middle  part  of  the  crucible,  from  which  it 
'  is  to  be  detached  with  a  feather  when  cold.  I  have  never  been 
able  to  obtain  any  quantity  of  it  in  this  way ;  part  of  it  is  always 
discoloured,  and  the  whole  of  it  is  condensed  upon  the  ashes, 
which  are  in  the  state  of  a  fine  powder,  and  from  which  it  cannot 
be  detached  without  contamination. 

I  succeeded,  however,  by  another  method  t6  procure  as  much 
as  I  needed  for  my  experiments,  perfectly  pure.  I  used  the 
covers  of  two  platina  crucibles,  nearly  three  inches  in  diameter, 
of  such  a  form,  that,  when  placed  with  their  concave  sides 
inwards,  they  were  about  three-eighths  of  an  inch  distant  in  the 
middle^.  I  placed  thinly  about  the  centre  of  the  lower  one  ten 
grains  of  precipitated  indigo,  not  in  powder,  but  in  small  lumps 
of  about  a  gram  in  weight ;  then,  having  put  on  the  cover,  I 
applied  the  flame  of  a  spirit-lamp  beneath  the  indigo.  In  a 
snorK^  time,  this  substance  partially  decomposed,  begins  to  melt, 
and  the  purple  vapour  to  be  disengaged,  which  is  known  by  the 
hissing  noise  that  accompanies'  it.  The  heat  is  continued  till 
tbiy  noise  nearly  ceases,  when  th«  lamp  is  withdrawn,  and  the 
apparatus  allowed  to  cool,  Then,  on  removing  the  cover,  the 
suoliined  indigo  will  be  found  planted  upon  its  inner  surface, 
with  sometimes  a  few  long  needles  upon  the  bottom  of  the  appa- 
ratus, which  are  easily  removed  from  the  button  of  coaly  mutter 
that  remains.  In  this  way  I  have  generally  obtained  18  to  20 
per  cent4  ef  the  indigo  employed;  a  small  quantity  unavoidably 
escapes,  but  I  am  persuaqed  that  very  little  mor^  Q^n,  by  any 
means  of.  this  kind,  be  obtained.  I  have  made  several  attempts, 
by  using  different  forms  of  apparatus,  to  prepare  this  substance 
on  a  greater  scale ;  but  have  found  none  that  answers  so  welt 
as  that  which  I  have  described.  When  the. cover  is  kept  cool, 
as  by  means  of  a  wet  cloth,  none  of  the  indigo  condenses  upoa 
it.  The  interior  of  the  apparatus  beipG^  then  comparatively  cold, 
the  vapour  is  condensed  before  it  reaches  the  cover,  falling  hack| 
or  rather  crystallizing  upon  the  cinder.  The  same  effect  i$  pro« 
doced  when  ashes  are  tbrmod  instead  of  a  fos^d  ooal ;  and  pure 
indigawben  pounded,  and  common  indigo  in  any  shape^  always 
leave  a  quantity  of  loose  matter. 

Those  who  cannot  readily  procure  precipitated  indigo  for  the 
purpose  of  subliming,  inajr  find  it  convenient  to  combine  withiov 
method,  one  lately  given  in  the  Journal  de  Pharn^acie,  by  MIMT, 
Le  Royer  and  Dumas.  It  consists  in  spreading  about  30  graii)e 
of  common  indigo  in  coarse  ]^wder  upg^  an  open  silver  papiule^ 
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and  applying  the  heat  of  a  apirit-lamp  till  all  the  aabtimed  indigo 
i«  formed  upon  the  surface  of  the  aahea.  On  repeating  this  pro« 
ceis;  I  find  that  ten  parts  of  common  indigo  vield  one  of  sob* 
limed  indigo,  which  is,  however,  fat  from  being  pare.  By 
resublimation  in  my  apparatua,  it  is  again  reduced  one^half  from 
the  loss  of  its  impurities,  and  some  vapour. 

I  shall  here  describe  ^hat  else  takes  place  during  the  sublima^ 
tioQ»  Ten  grains  of  precipitated  indigo  in  the  apparatus  I  have 
described  yielded 

1*88  grain  of  sublimed  indigo. 

6*44  grains  of  cinder  remained,  and  consequently 

1*68  grain  of  volatile  matter  escs^^. 

iooo 

Thirteen  grains  of  the  same  indigo,  kept  a  auarter  of  an  hour 
at  a  strong  red  heat  in  a  small  platina  crucibfey  firmly,  though 
not  exactly  closed,  left  7'9  grains  of  cinder,  which  is  equal  ta 
Slnercent* 

in  order  to  asceitain  what  gases  were  evolved  during  this 
destruction  of  the  indigo,  I  introduced  6*28  grtfins  into  a  smaU 
giasfi  tube  connected  with  a  mercurial  trough.  On  applying  the 
Heat  of  a  spirit-lampy  ihe  vapour  of  indigo  was  formed,  and 
condensed  m  the  colder  part  of  the  tube,  but  was  at  last 
destroyed  by  repeated  applications  of  heat.  A  quantity  ofivater 
appeared  in  the  tube,  and  0*96  cubic  inch  ox  gas  was  found 
in  the  receiver.  On  removing  the  tube,  it  was  found  to  have  lost 
in  weight  0*71  grain,  or  13*5  per  cent,  of  the  indigo  employed* 
The  water  that  was  formed  had  a  disagreeable  burnt  ammonia*- 
cal  smell.  I  found,  on  analyzing  the  gas  in  the  receiver  (making 
allowance  for  the  common  air  of  the  apparatus,  and  a  small  por« 
tion  of  gas  remaining  in  the  tube),  that  it  consisted  for  lOO  of 
indtgaof 

Carbonic  acid ••.•« 2*8 

Carburetted  hydrogen  and  carbonic  oxide 0*8 

Azote. «. « 1*9 

The*  difference  between  the  9um  of  these  and  the 
loss  18*0  was  water,  with  a  little  ammonia 8*0 

Sublimed  Indigo. 

Indigo  sublimes  in  long  flat  needles,  which  readily  split  when 
they  are  bruised  into  four*sided  prisms. 

Viewed  at  a  particular  angle,  they  have  the  most  brilliant  and 

intense  copper  colour ;  but  when  lying  in  heaps,  they  have  a 

rich  chesnut»brown  colour ;  one  that  woidd  be  produced  by  mix* 

ins  a  very  little  yellow  with  a  bright  but  deep  reddish  purple. 

Resides  these  needles,  this  substance  is  found  in  the  iorm  of 

«2 
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plates,  much  broader  than  the  needles,  and  extremely  thin; 
twisted  sotnetimes  almost  into  tubes.  These  Appear  to  the 
naked  eye  perfectly  opaque.  I  was  not  a  little  pleased,  how- 
ever, with  tneir  unexpected  appearance,  when  seen  through  the 
microscope.  Viewed  obliquely,  they  appear  still  opaque,  and 
copper  coloured  like  the  needles ;  but  when  held  perpendicularly 
to. the  rays  of  light,  they  are  seen  to  be  transparent,  and  of  a 
beautiful  blue  colour,  exactly  similar  to  a  dilute  solution  of  indigo 
which  has  been  acted  upon  by  sulphuric  acid.  Their  intensity 
varies,  accordinj?  to  the  thickness  of  the  plate^  from  a  blue  just 
distinguishable  from  white,  to  one  almost  black.  Tlie  bronze 
colour  which  these  crystals  assume  when  in  heaps  is  obviously 
a  mixture  of  the  copper  colour  with  this  blue.  .     * 

The  vapour  of  indigo  is  transparent,  and  of  a  miist  beautiful 
reddish-violet  colour,  resembling  a  good  deal  the  vapour  of 
iodine,  but  sufficiently  distinguished  from  it  by  the  shade  of  red. 
The  sublimation  takes  place  at  the  heat  of  about  550**  Fahren- 
heit ;  for  the  vapour  rises  at  a  heat  lower  than  that  of  melting 
lead,  and  requires  more  than  the.  melting  heat  of  bismuths 
Uppn  the  rough  bright  surface  of  the  lead,  I  observed  some  of 
thelcrystals  melt  while  the  vapour  was  rising;  but  I  have  in  no 
other  circumstances  remarked  any  thing  like  fusion,  till  the  sub- 
stance was  decomposed.  Hence  the  melting  point  of  indigo, 
its  point  of  volatilization,  and  that  at  which  it  is  decomposed, 
are  remarkiably  near  each  other. 

The  specific  gravity  of  sublimed  indigo  is  1'36. 

These  crystals  sublime  when  heated  in  open  vessels,  leaving 
no  residue.  In  close  vessels,  the  vapour  is  at  first  reddish- 
violet,  as  in  the  open  air;  but  as  the  heat  advances,  it  acquires 
a  tinge  of  scarlet;  and  before  it  is  entirely  decomposed,  becomes 
deep  scarlet,  and  then  orange  coloured  :  a  quantity  of  charcoal 
is  at  the  same  time  deposited. 

Action  of' Oils. — Of  the  essential  oils,  oil  of  turpentine,  dis- 
solves at  Its  boiling  heat  as  much  indigo  as  gives  it  the  tine 
violet  colour  of  the  vapour  of  indigo,  but  a  slight  reduction  of 
temperature  is  sufficient  to  precipitate  the  whole  of  it.  The 
fixed  oils  and  fatty  substances,  as  they  may  be  heated  to  ahigher 
degree,  exert  a  more  powerful  action  upon  indigo..  None  of 
them  that  I  have  tried  act  upon  it  at  the  heat  of  boiling  water ; 
but  when  the  heat  is  increased,  they  gradually  dissolve  it,  acquir- 
ing the  colour  of  its  vapour  much  more  <ieep  than  oil  of  turpen- 
tine does.  If  the  solution  be  cooled  at  this  period,  the  indigo 
precipitates  blue.  *  As  the  heat  is  continued,  mure  of  the  indigo 
is  dissolved,  but  the  colour  of  the  solution  begins  to  change;  it 

§radually  inclines  to  crimson,  and  has  then  begun  to  be 
estroyed.  It  is  now  green  when  cooled.  Heated  still  more, 
thb  solution  is  of  a  strong  crimson ;  then  becomes  orange  ;  and 
at  last,  when  entirely  decomposed,  it  is  yellow,  which  colour  it 
retains  when  cold. 
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«     '•  Delerminatioh  of  ike  Ultimate  Constituents  of  Indigo. 

The  apparatus  which  I  employ  for  the  analysis  of  indigo  with 
peroxide  of  copper^  is  simply^  tube  of  green  glass,  seven  inches 
longy  and  three-eighths  of  an  inch  wide,  shut  at  one  end,  and 
connected  with  a  mercurial  trough 'by  means  of  a  small  bent  tube, 
joined  to  the  other  by  a  tube  of  caoutchouc  firmly  tied. 

The  indigo  is  first  ground  with  a  quantity  of  peroxide,  of  cop- 
per, and  when  that  is  introduced  into  the  tube,  another  portion 
of  peroxide  is  put  over  it,  and. then  some  metallic  copper  thrown 
down  from  its  sulphate  by  a  plate  of  zinc,  and  ignited  in  a  close 
vessel.  Lastly,  1  fill  up  the  remaining  space  (about  a  couple  of 
inches)  with  a  piece  of  glass  tube,  shut  at  both  ends«  which 
nearly  fits  the  other.  This  keeps  the  materials  in  their  place, 
and  reduces  as  much  as  possible  the  quantity  of  common  air  in 
the  apparatus.  The  tube  is  then  heated  with  three  spirit-lamps, 
of  which  two  keep  the  metaUic  copper  and  the  pure  peroxide  at 
a  red  heat;  wbiie  the  third  traverses  gradually  that  part  of  the 
tube  which  contains  the  indigo. 

When  I  began  these  experimenta,  I  took  the  usual  precaution 
of  heating  the  peroxide  of  copper  to  redness  imraediatelv 
before  I  made  use  of  it.  I  soon  found,  however,  that  before  t 
could  get  the  vegetable  matter  ground  with  it,  and  introduced 
into  the  tube,  it  had  attracted  a  quantity  of  water  from  the  air^ 
which  varied  according  to  the  hygrometric  state  of  the  atmo* 
sphere,  and  of  course,  the  length  of  time  employed.  It  then 
occurred  to  me  that  all  error  from  this  source  woula  be  obviated, 
if  I  allowed  the  peroxide  to  be  saturated  with  moisture,  by  leav- 
ing it  freely  exposed  to  the  air,  and  at  every  analysis  (at  least 
when  the  state  of  the  atmosphere  changed),  press  150  grains  of 
it  into  a  small  platina  crucible  which  just  holds  that  quantity, 
heat  it  dull-red  within  another  crucible,  and  ascertain  its  loss  of 
weight  without  removing  the  cover.* 

I  have  in  this  way  made  several  analyses  of  indigo,  which 
differed  very  little  from  each  other.  1  choose  the  following  one 
as  being  nearly  a  mean  of  the  rest : 

Analysis. — One  grain  of  sublimed  indigo  was  ground  with  90 
grtfins  of  perojride  of  copper;  25  grains  more  were  put  over  it  in 
uie  tube;  and  above  that,  30  grains  of  metalUc  copper.  These 
substances  contained  0*11  grain  of  water. 

•  •  •  *         . 

•  Beizeliua  has  pointed  out  the  instantaneous  attraction  of  water  by  the  oxide  of  cop- 
per (Ann;  de  Chimie,  xvii.  27),  and  cautioned  chemists  against  the  fi^acy  arising  froqi 
the  neglect  of  it^  and  M.  de  8au8sure,  in  a  note  to  his  analysis  of  hog's  lard  (Ann.  de 
Chimie,  zi.  395),  makes  a  general  remark  upon  those  analyses  where  peroxide  of  cop- 
per is  employed.  ^'  ^es  resultats  '*  (those  of  M.  JSerard),  ^*-  ainsi  quVn  giand  noiQbre 
oe  ccux  ohtenus  par  ce  procede,  m'ontparu  pecher  par  exces  d'hydrogcne."  Thia 
excess  is  owing  in  all  probability  to  the  neglect  of  a  small  portion  of  water  attracted  by 
the  peroxide.  I  have  found  100  grains  when  newly  prepared  take  as  much  as  3-lOths 
of  a  grain  of  water  for  saturation  in  damp  weather.  When  it  has  been  several  times 
Qsed,  it  does  not  take  so  much. 
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The  tube,  alter  the  operation,  had  loat  in  weight  3*17  grains, 
of  which  1  grain  being  indigo,  and.  0*11  ^^n  water  from  the 
copper*  2*06  grains  were  oxygen  mippbed  by  the  peroxide. 
The  gas  in  the  receiver  was  ss  6'4S  cubic  inches,  mean  temoer* 
atnre  and  pressure.  Of  this,  potash  absorbed  6*82  cubic  inoiies^ 
leaving  a  residue  of  0^64  cubic  inch. 

This  residue  consists  of  the  common  air  of  the  apparatus^ 
together  with  the  azote  contained  in  the  indigo.  Bv  fining  the 
mouth  of  the  tube,  as  I  did,  with  a  round  piece  of  glass,  end 
usin^  a  very  small  conducting  tube,  scarcely  any  empty  space  is 
left  m  the  apparatus ;  but  the  peroxide  of  copper,  being  a  very 
loose  substance,  and  merely  shaken  down  into  the  tube,  without 
being  pressed,  encloses  a  quantity  of  air,  which  is  very  consider* 
able.  This,  on  the  idea  that  the  quantity  was  trifling,  has 
sometimes  been  nedected  altogether ;  but  more  frequently  as 
much  of  it  as  possible  has  been  driven  out,  by  heating  a  part  of 
the  tube,  previous  to  the  commencement  of  the  experiment^  and 
the  remainder  neglected.  A  very  simple  and  obvious  method  of 
ascertaining  with  accuracy  its  amount,  consists  in  making  an 
analysis  of  any  vegetable  substance,  as  sugar,  which  contains 
no  azote,  in  the  same  apparatus,  and  with  the  same  quantity  of 
materials.  Here  nothing  passes  into  the  receiver  but  carbonic 
acid,  and  the  whole  of  the  common  air  which  the  apparatus  con* 
tained.  The  former,  being  absorbed  by  means  of  potash,  leaves 
a  quantity  of  common  air,  exactly  equal  to  the  common  air  in  the 
indigo  experiment ;  of  course  the  difference  between  that,  and 
the  total  residue  of  gas  obtained  from  indigo,  is  azote.  I  thus 
fpund  that  the  apparatus  which  I  employed  contained  0*26  cubic 
inch  of  common  air ;  which,  being  deducted  from  the  total 
residue  after  absorption  by  potash  0*64,  leaves  0*38  cubic 
inch,  or  0*1126  gram  of  azote,  as  the  quantity  of  that  substance 
in  a  grain  of  indigo.  This  method,  as  well  as  that  of  estimating 
the  water  in  peroxide  of  copper,  I  communicated  to  Dr.  lire, 
when  I  mentioned  to  him  the  existence  of  hydrogen  in  indigo. 

,  The  6*82  cubic  inches  carbonic  acid  gas  +  0*08  which  I 
found  to  remain  in  the'  apparatus  =  5*9  ;  and  this,  allowing  for 

aqueous  vapour,  is  6*9       ^,^       =»  5*762  cubic  inchea  dry  car-* 

bonicacid  gas,  which  consist  of  0*7322  grain  carbon,  and  1*952 
^rain  of  oxygen.  But  2*06  grains  of  oxygen  were  taken  from 
we  peroxide  of  copper,  which  is  0*108  grain  nv>re  than  was 
necessary  to  bum  the  carbon.  This  indicates  0*0135  grain  of 
free  hydrogen.^    The  remainder  is  oxygen  and  hydrogen  in  the 

«  Th«  icfolts  of  two  carefUI  ezperimenti  noafle  at  different  timet  with  kaf  togtf, 
nactly  in  the  lainc  manner  as  with  the  indigo,  perfectly  tatlificd  me  an  to  the  accttracy 
of  thi«  part  of  the  experiment  '1  hough  the  quantities  of  carbon  were  not  prtciselT  alike 
in  Uiese  two  experiments,  the  Ion  of  wei|dit  sustained  by  the  peropde,  aner  deaueting 
the  Water  it  contained,  was  exactly  equid  to  the  respec^ve  quantities  of  oxysen  la  the 
carbonic  add,  calculated  in  the  tame  manner  aa  in  the  text.   In  one  case,  I  dbtained 


proportiOQi  wlticli  form  water,     ttence  Ae  composition  of 

mdigo  is 

Carbon « 73«22 

Azote 11-26 

Oxygen  • l2'60 

Hydrogen ; 2-92 


i*mm^ 


100*00 
These  numbers. correspond  reiy  neatly  to 

1  atom  of  azote  ..,•;••.*.•     1*75  or  10*77 

2  atOBto  of  oxygen *.    200      12*31 

4  atoms  of  hydrogen  •  *  •  • .  r    0*60        3*08 

16  atoms  of  carbon  ...•..«.  12*00      73*84 

1 6*25     100*00 

The  gas  remaining  in  the  apparatus  at  the  eonclosion  of  the 
experiment^  wa»  estimated  by  heating  the  same  tube  witli  an 
equal  quantity  of  peroxide  of  copper  without  organic  matter,  and 
obserrmg  ho\f  much  air  was  driven  o^ver  into  the  receiver.  The 
difference  between  this  and  the  whole  air,  as  found  in  the  itngar 
experiment^  is  pretty  nearly  the  bulk  of  g^  remaining.  The 
temperature  of  the  gas  when  measured  was  oS^,  and  the  barome« 
trio  pressure  29*1  inches. 

I  have  also  made  several  analyses  of  welUdried  precipitaterd 
indigo  i  an^  allowing  for  a  minute  portion  of  sulphate  of  lioie 
whi^  it  contained^  f  got  results  which  agreed  perfectly  with  the 
analyses  of  subUmed  indigo.  I  find  too^  that  both  these  sub« 
stances  are  acted  upon  in  the  same  manner  by  other  bodies* 
The  different  effect  of  heat  depends  obviously^  upon  some  differ** 
ence  in  the  mechanical  arrangement  of  their  particles. 

Brugnateilt  has  proposed  to  call  this  sublimate  indigogetif 
because^  when  united  to  the  fecula  of  the  plants  it  forms  common 
indigo.  But  such  a  nomenclatuire  is  inaamissible  in  chemistry. 
Upon  the  same  principle,  potash  ought  to  be  called  potassogen, 
becaase,  when  united  to  certain  foreign  substances^  it  forms 
crude  potash.  The  same  chemist  considers  this  substance  as  a 
metal^  becaime,  as  M.  Von  Mons  informs  us^^  he  found  it  might 
be  amalgamated  with  mercury,  Dobereiner  repeated  this  expe-^ 
riment  of  BrngnateUi,  and  formed  not  only  the  amalgam,  but 

• 

41  *55  per  cent,  of  carbon,  and  in  the  other  42*  1 4.    The  meant  of  th«e  |itl  At  ftUorW^ 
ing  for  the  composition  of  sugar : 

Garbea.. ,,..... .«;... ...«;«•  41*8' 

^"*   jHydwgftt....- * 6* 

100-0 
it  IS  neecDess  to  a^  that  £he  iugar  was  bho^  OMCi  drltd  si  Sl?o  in  «  niCttuaiff 


« 
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what  is  still  more  Mronderful,  by  |)lacing  this  amalffan  in  a  solu- 
tion of  nitrate  of  silver,  he  obtained  crystals  in  the  form  of  an 
artichokei  which  were  an  alloy  of  the  metal  of  indigo  with  silver. 
In  consequence  of  these  statements,  I  made  several  attempts  to 
amalgamate  sublimed  indigo,  as  well  by  the  process  of  Doberei* 
ner,  as  by  others  which  I  thought  more  likely  to  succeed,  but  in 
Tain.  I  could  in  no  case  perceive  the  least  alteration  in  the 
fluidity  of  the  quicksilver. 

» 
Action  of  Sulphuric  Add  upon  Indigo. 

.  When  indigo  is  digested  in  concentrated  sulphuric  acid,  it  is 
well  known  to  suffer  a  remarkable  change,  being  converted  into 
a  peculiar  blue  substance,  entirely  difierent  from  indigo,  with 
which  the  Saxon  blue  is  dyed. 

This  substance  has  been  so  little  attended  to  by  chemists  that 
no  one  has  yet  thought  of  giving  it  a  separate  name.  I  shall 
venture  to  propose  for  it  that  of  cerulin,  from  the  colour  of  its 
solution.  ^ 

*  The  mixture  of  the  blue  substance  with  sulphuric  acid  is  a 
semifluid,  which  requires  a  considerable  quantity  of  wietter  to 
dissolve  it.  When  potash  is  added  to  this  solution,  previously 
filtered,  a  deep-blue  precipitate  is  formed.  I  was  surprised, 
however,  when  making  the  experiment,  to  find  the  precipitate 
as  plentiful  before  one-fourth  of  the  acid  was  saturated,  as  when 
the  solution  was  made  altogether  neutral.  To  another  portion,  I 
added  potash  previously  saturated  with  sulphuric  acid,  and  found 
the  same  precipitate  formed  as  with  potash  alone.*  I  threw  the 
precipitate  upon  a  filter,  and  washed  it  with  water,  in  order  to 
examine  whether  it  was  the  pure  colouring  matter  that  had 
separated.  The  first  washing  did  not  take  away  much  of  the 
precipitate;  the  next,  however,  sensibly  diminished  it;  but  with 
the  third  portion  of  Vater,  it  almost  wholly  disappeared. 

In  order  to  discover  the  cause  of  this  increased  solubility,  I 
made  a  saturated  solution  of  sulphate  of  potash  in  water,  and, 
putting  into  it  a  little  of  the  blue  pulpy  suostance  thatrem'ained 
upon  me  filter,  I  agitated  it  thoroughly.  The  solution  remained 
altogether  colourless.  I  found  the  same  to  be  the  case  when 
the  muriate,  the  acetate,  or  any  other  salt  of  potash,  was 
employed.  Alcohol  also,  and  ether  refused  to  dissolve  thi» 
substancel  Put  into  pure  water,  however,  it  immediately  dis- 
solved, forming  the  same  deep  blue  solution  that  had  passed 
through  the  filter. 

*  Thftt  the  solution  of  indigo  in  sulphuric  add  is  precipitated  by  neutral  salts  is  not 
a  new  fact.  Berthollet  (Art  of  Dyeing,  ii.  60)  says,  that  the  ''  fixed  alkalies  saturated 
with  carbonic  add,*'  as  well  as  *'  akcmd,  saturated  solutions  of  alum,  sulphate  of  soda, 
or  other  salts.oontaining  sulphuric  add,"  form  precipitates  in  thu  solution.  My  expe- 
liments  show,  I  think,  that  the  effect  does  not  depend  upon  the  presence  of  sulphuric 
add  in  die  prcdpitant ;  that  some  sulphates  have  no  sudi  effbct';  and  that  alcohol  doea 
not  precipitate  the  original  MlutMii  at  alL 
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It  seemed  then  only  necessary  to  dissolve  m-  water  some  sdlt 
pf  potash,  to  enable  it  to  wash  this  substance  without  dissolving 
it.  I  found  the  acetate  to  answer  extremely  well,  and  this  salt 
possesses  the  advantage  over  the  muriate  or  sulphate  of  not 
being  precipitated  by  alcohol  from  a  weak  solution  in  water,  as 
they  are.  It  may  consequently  be  afterwards  removed  by  wash- 
ings with  alcohol. 

Such  edulcorations  with  acetate  of  potash^  I  repeated  so  often 
upon  a  quantity  of  precipitate,  taking  it  every  time  off  the  filter, 

and  agitating  it  well  in  a  phial  with  the  liquid^  that  not  gQ^v^tb 

of  a  grain  of  the  original  soluble  matter  could  be  left  in  it.  I 
'  then  washed  away  the  weak  solution  of  acetate  of  potash  as  well 
as  possible  by  means  of  alcohol,  without,  however,  being  able  to 
remove  all  traces  of  that  .salt,  although  I  used  the  alcohol  some- 
what dilute.  The  small  quantity  that  remained  could  not'mate- 
rially  affect  the  experiments  1  made  upon  it. 

A  portion  of  the  substance  thus  prepared,  when  burnt  in  a  large 
platina  crucible,  left  a  considerable  quantity  of  ashes,  slightly 
reddish  coloured,  which  dissolved  almost  entirely  in  water. 
What  remained  was  of  a  deep  red,  or  rather  brown  colour,  and 
was  principally  oxide  of  iron.  The  solution  of  the  ashes  was 
not*  at  all  alkaline ;  it  gave  a  dense  white  precipitate  with 
muriate  of  bary tes ;  a  very  slight  one  with  oxalate  oi  ammonia ; 
and  with  sulphate  of  alumina,  large  crystals  of  alum  were 
formed  in  a  few  hours.     It  was  sulphate  of  potash. 

To  remove  all  doubt  of  the  precipitate  having  been  sufficiently 
well  washed  to  take  away  from  it  every  thing  that  was  not  really 
insoluble  in  the  menstrua  I  employed,  and  consequently  the 
sulphate  of  potash,  if  that  substance  were  not  chemicalljr  com* 
bined.with  tnecerulin,  I  mixed  a  large  quantity  of  muriatic  acid 
with  the  original  solution  in  sulphuric  acid,  and  formed  the  pre 
cipitate  by  means  of  muriate  of  potash.  Then,  having  washed  it 
as  before,  with  the  solution  of  acetate  of  potash,  and  afterwards 
with  alcohol,  I  found  that  the  solution  of  the  ashes  wh^n  the 
substance  was  burnt,  gave  indications  with  muriate^  of  bary  tes, 
of  abundance  of  sulphuric  acid ;  while  with  nitrate  ^f  silver,  iip 
precipitate  appeared  ;  a  quantity  of  small  shining  c^'rystals  alone 
oeing  deposited  after  some  time,  which  were  sulphate  of  silver. 
.  From  these  facts,  I  have  no  hesitation  in  concluding  that  this 
precipitate  is  a  combination  of  cerulin  with  sulphate  of  potash. 
That  salt  forms  more  than  a  fourth  of  its  weight.  It  may,, 
therefore,  be  called  cendeo-^ulphate  of  potash. 

The  salts  of  soda  also  form  precipitates  in  the  solution  of 
cerulin  with  sulphuric  acid,  and  these  are  likewise  insoluble  in 
solutions  of  potash  or  soda,  though  soluble  to  a  certain  extent  in 
pure  water.  When  heated,  these  ceruleo-sulphates  dissolve 
even  in  solutions  of  their  salts.  On  cooling,  the  greater  part  faUs 
down  again  in  blackish" grains;  a  portion,  nowever^  remaining  ia 
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•olutton.  Tbe  soda  compound  is  etidently  more  solvble  ttntu 
Oat  of  potash.  The  washings  of  the  former  preoipttate,  with  m 
eold  solntion  of  its  acetate,  are  a  little  more  coloured  thsA  those^ 
of  the  potash  precipitate,  with  its  acetate  of  the  same  strength. 
This  last  sabstance  is  totally  insoluble  in  water  containing  one 
per  cent,  of  acetate  of  potash,  or  even  a  half  per  cent,  after  twa 
or  three  edulcorations.  I  have  generally  employed  a  solution  of 
two  parts  dry  acetate  of  soda  in  a  hundred  of  water ;  and  any 
quantity  of  such  a  liquid  may  be  used  without  the  quantity  of 
toe  substance  being  materially  diminished* - 

The  salts  of.  ammonia  likewise  form  precipitates  in  the  sid* 
phuric  solution  of  cerulin,  when  not  mucn  diluted.  The  precis 
pitate  dissolves  readily  in  hot  solutions  of  ammoniacal  salts,  and 
again  separates  when  cold,  the  whole  mass  becoming  curdy.  I 
believe  this  substance  to  be  a  combination  of  cerulin  with 
sulphate  of  ammonia,  from  the  quantity  of  that  salt  which  I 
found  in  it,  when  as  well  washed  as  possible.  It  is  much  more 
soluble,  however,  than  the  ceruleo-sulpbates  of  potash  and  soda, 
and,  therefore,  cannot  be  washed  so  freely  as  these  fixed  alka-* 
Kne  compounds.  Potash  and  soda,  and  tneir  salts,  decompose 
it.  It  dissolves  in  great  quantity  in  boiling  pure  water,  and  iit 
40  or  50  parts  of  cold  water.  It  has  the  same  general  proper^ 
lies  with  the  more  insoluble  compounds. 

A  corresponding  combination  with  barytes  ma^  be. formed  by 
decomposing  ceruTeo-sulpbate  of  potash  by  muriate  of  bary tes. 
The  compound  formed  is  extremely  insoluble.  An  abundant 
Uue  precipitate  is  thus  formed  in  solutions  of  cemleo^ulphate 
of  potash,  containing  so  little  solphuric  acid,  that  they  are  not 
troubled  in  the  slightest  degree  by  a  bary  tic  salt,  when  the 
CeruKn  has  been  previously  destroyed  by  nitric  acid. 

Similar  compounds  may  be  formed  with  other  bases,  whose 
sulphates  are  difficultly  soluble  in  water ;  but  these  I  have  not 
particularly  examined. 

The  salts  of  magnesia  have  no  power  of  precipitating  cemlfit 
from  its  solution.  The  whole  of  the  sulphuric  acid  in  the  orierinal 
solution  may  be  saturated  with  magnesia,  without  any  prectjntate 
being  formed. 

Ceruko^ulphate  of  Potash. 

This  substance  is  of  so  deep  a  bine,  when  wet  with  water,  as 
to  appear  absolutely  black.  When  dry,  it  has  a  shiuing  stmng 
eopper*red  cdour.  By  transmitted  light  it  is  blue.  It  attracts 
water  from  the  air  witn  great  rapidity.  In  two  hours,  a  pottioti 
which  had  been  dried  attracted  a  tenth  of  its  weight. 

It  is  soluble  to  a  considerable  extent  in  hot  water.    Cold  water 

takes  up  ^^^  of  its  weight  of  this  snbstaace,  and  forms  a  solo* 

tiott  no  deeply  coloured,  that  when  diluted  with  20  parts  of  water 
ma  phial  or  an  inch  in  diameter,  it  ssay  just  be  seen  to  be 
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transparent.    Water  in  a  wina  glass  con^ning  ggg^ik  of  ita 

we^t  of  this  substance  is  distinctly  Mae  cotonred. 

The  satamted  solution  is  precipitated  by  spring  water,  and 
by  ereiy  Kqnid  that  I  have  tned;  except  distilled  water.  Front 
this  it  appears  that  the  mere  presence  of  any  foreign  substance 
in  nnre  water  ^eatly  diminishes  its  solubility. 

If  the  solution  be  diluted  with  20  parts  of  pure  water,  it  is 
atill  precipitated  by  solutions  of  the  salts  of  potash  and  soda; 
limei  barytes,  strontian^  lead»  and  mercury.  An  addition  of 
aulphurie  or  muriatic  acid  does  not  redissolve  them.  But  nei- 
ther ammonia  nor  any  of  its  salts  precipitate  this  weak  solution. 
None  of  the  salts  of  magnesia,  zinc,  or  copper,  nor  the  solutions 
of  alum,  sulphate  of  manganese,  permuriate  of  tin^  protosulphate 
or  persulphate  of  iron,  or  nitrate  of  siWer,  decompose  it.  Itia 
not  precipitated  by  any  of  the  acids,  by  infusion  of  sails,  or 
by  pure  gelatine.'  Alcohol  and  ether  do  not  precipitate  the  weak 
aqueous  solution,  though  they  do  not  dissolve  any  of  die  dry 
stibstance.  Ceruleo*suTphate  of  potash  dissolves  readily  in  eoo^ 
centrated  sulphuric  acid,  but  not  m  concentrated  muriatic  acid. 

When  chloride  of  tin  is  mixed  with  the  solution  of  this  snb^ 
Stance,  its  colour  is  immediately  changed  to  yellow.  This 
ydlow  product  is  not  very  soluble  in  water ;  it  becomes  btue 
again  on  the  addition  of  any  substance,  as  a  salt  of  copper,  capa- 
blf!  of  imparting  oxygen  to  it. 

When  heat  is  applied  to  the  blue^substance,  it  does  not  melt } 
no  purple  vapour  is  given  off,  and  in  consequence  of  its  bein^ 
defended  by  the  saline  matter,  a  strong  heat  long  applied  is 
necessary  for  its  bein^  reduced  to  ashes. 

When  luminous  objects,  as  the  sun  or  moon,  or  the  flame  of  a 
candle,  are  viewed  through  the  blue  solution  of  this  substance^ 
of  the  proper  degree  of  intensity,  they  appear  of  a  fine 'rich 
si'arlet  colour,  it  is  worthy  of  remars,  that  a  single  drop  of 
nil  t  ate  or  sulphate  of  copper,  mixed  with  a  quanuty  of  this 
solution,  makes  the  same  cl>jects  appear  blue  through  it,  idthough 
the  general  appearance  of  the  liquid  is  not  in  the  least  degree 
altered.  Zinc  produces  the  same  effect,  though  not  so  powei^ 
fully.  Any  acid  restores  to  these  mixtures  the  property  of  mak* 
ing  luminous  objects  appear  red,  unless  when  a  large  quantity 
of  copper  has  been  added,  which  makes  the  liquid  itself  green.  ' 

Sir  H.  Davy*  was  the  first  to  discover  that  a  vegetable  sub^ 
stance  had' the  power  of  precipitating  in  combination  with 
certain  neutral  salts,  which  are  themselves  abundantly  soiublein 
water.  The  cafbonates  of  potash,  soda,  and  ammonia,  and  the 
chloHbdes  of  tin  and  of  iron,  are  amon^  the  substances  which 
that  philosopher  found  undecomposed  in  combination  with 
tannin,  in  the  precipitates  formed  by  these  salts  in  w  infusion  of 
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galls,  .tt  appears,  tbat  cerulin  acts  a  similar  part,  at  least  with 
the  sulphuric  salts,  t  am  not  aware,  however,  that  any  sub-^ 
stance  has  been  hitherto  described  by  chemists  which  possesses 
the.  property  I  have  found  in  the  one  here  treated  of,  that  of 
dissolving  in  pure  water,  and  refusing  to  do  so  in  neutral  salme 
solutions  which  produce  no  change  upon  it.  But  in  common 
life,  some  idea  of  this  singular  fact  seems  to  have  b^en  lone 
acted. upon.  Those  who  are  in  the  habit  of  washing  printed 
gowns,  particularljr  dark  ones,  of  colours  not  very  permanent, 
always  nnce  them  in  a  solution  of  common  salt,  or  at  least  in 
very  hard  water,  before  they  hang  them  up  to  dry.  The  salt, 
they  say,  fixes  the  colour,  and  prevents  it  from  spreading  out 
into  the  white,  which  it  always  does  when  they  are  suffered  to 
dry  in  a  cool  place,  without  such  immersion. 

On  the  Phenomena  which  are  exhibited  during  the  Formation  o^ 

Cerulin. 

^  Some  of  the  phenomena  which  attend  the  action  of  sulphuric 
.acid  upon  indigo,  have  been  noticed  by  different  chemists. 
Bergman,  in  1776,  observed,  that  when  mdigo  in  powder  was 
sprinkled  upon  sulphuric  acid,  greenish  clouds  were  produced, 
which  became  blue  by  the  addition  of  a  drop  of  water.*  He 
added  that  the  same  effect  was  produced,  but  more  slowly,  with- 
out water.  Haussman,  of  Colmar,t  observed,  that  the  acid  in 
contact  with  indigo,  became  at  first  greenish-yellow,  then  deep«> 
green,  and  at  last  blue.  -  That  gentleman  remarked  also,  that 
the  ''  effervescence  and  disengagement  of  sulphurous  vapours, 
always  observed  in  making  the  blue  compound,  leave  no  room 
to  doubt  that  the  acid  exerts  an  action  upon  the  particles  of 
indigo,  and  that  we  should  be  wrong  in  considering  this  as  a 
mere  solution  of  indigo  unaltered.''  Berthollet,  in  his  excellent 
work  on  Dyeing,j:  considers  the  change  that  takes  place  a  spe- 
cies of  combustion;  the  sulphuric  acid  furnishing  the  indigo 
with  oxygen,  and  thereby  bemg  converted  into  sul^iurous  acid. 
Dr.  Bancroft,  whose  work  appeai*ed  soon  after  that  of  Beilhol- 
let,  conceived  the  solution  to  be  oxygenated  indigo  com!)ined 
with  sulphuric  acid.  Hence  he  gave  it  the  name  of  sulphate  of 
indigo.§ 

Such,  as  far  as  my  information  goes,  is  the  extent  of  our  know- 
ledge, or  rather  our  opinions,  upon  this  subject.  I  shall  state 
what  appearances  I  have  myself  observed  during  this  process. 

When  indigo  is  put  into  sulphuric  acid,  it  is  dissolved,  and  the 
acid  assumes  a  yellow  colour.  When  this  solution  is  dropped 
into  water,  it  becomes  instantly  blue  ;  but  the  substance  so  pro- 
duced is  by  no  means  the  same  as  that  which  is  formed  after 
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some  time^  without  the  assistanc^^^^^  '  Itis  jndtgb>idtoge- 

ther  unchanged;  which  precipitaitesy  and  leaves  the  itBrlphuric 
acid  petfectlf  colourlesSi  If  tl^e  yellow  s<^u(i6n  be^  exposed  to 
the  open  air  in  a  watch  glass  for  a  ishoift  time,  the'Uue  colour  is 
restored  in  the  same  manner/ and  the  indigo  ftdls  down.  This, 
effect  is  produced,  not  by  the  actioh  of  the  air»  but  merely*  lyy 
the  absorption  of  moistnfe. 

A  considerable  increase  of  heat  takes  place*  when  the  two 
substances  are  put  together.  There  can  be  little  dqubt  that  this, 
is  caused  by  the  sulphuric  add  abstracting  and  combining  with' 
the  14*2  per  cent,  of  water  contained  in  the  indjgb. 

If  the  yellow  solution  above  mentioned  be  allowed  to  remain 
without  dilution,  it- becomes  blue  in  a  few  hours^  and  this  is 
effected  without  the  assistance  of  air,  as  I  found  by  making  the 
experiment  in  a  small,  phial,  the  mouth  of  which  was  sealed  up, 
as  soon  as  the  materials  were  put  together.  In  consequeiice  of 
the  darkness  of  the  liquid,  tliese  changes  pi  colour  can  only  be 
observed  in  th&  thin  tilm  which  wets  the  empi^  part  of  the  pnial, 
when  it  is  agitated. 

All  the  chemists  who  have  treated  of  this  process,  mention  the 
formation  of  sulphurous  acid  during  the  solution  of  indigo,  and, 
attributing  this  to  the  actioh  of , the  indigo  itself  uppn  uie  acid; 
they  naturally  concluded  that  that  substance  became  oxidated  at 
the  expense  of  the  acid.  But  these  chemists  employed  only,  the 
indigo  of  commerce  in  their  experiment ;  a  substance  which  con* 
tains  more  than  half  its  weight  of  impurities,  and  great  pjart,  of 
these  vegetable  matter.  1  have  found  that  it  is  these  imparities 
alone  which  decompose  the  acid;  for  during  the  solution  of 
sublimed  indigo,  not  a  trace  of  sulphurous  acid  can  be  detected, 
thotigh  the  heat  of  boiling  water  be  applied  for  hours.  Neither 
is  Inhere  any  production  oi  hyposulphunc  acid ;  for,  if  there  were, 
it  would  be  decomposed  by  the  heat  to  which  the  liquid  was' 
exposed,  or  even  by  the  presence  alone  of  concentrated  sul* 
phuric  acid,  in  which  case  sulphurous  acid  gas  would  be 
given  off. 

In  less  than  24  hours,^  if  a  slight  degfee  of  heat  be  applied, 
the  indigo  is  entirely  converted  into  cerulin ;  and,  when  mixed 
with  water,  it  passes  through  the  filter,  leaving  no  residue 
whatever. 

On  the  Constitution  of  Cerulin* 

Since  tbei*e  is  no  production  of  sulphurous  acid,  nor  absorption 
of  air,  during  the  formation  of  ceruhn,  it  is  clear  that  there  can 
be  no  oxidation  either  of  the  carbon  or  hydrogen  previously 
existing  in  the  indigo,  ^o  carbon  being  deposited,  and  no  gas 
evolved,  during  this  process,  prove  also  that  the  azote  exists  in 
the  new  substance,  .iu  the  same  proportion  to  the  carbon  that  it 
does  in  indigo.  That  sulphuric  acid  does  not  enter  into  its  compo- 
sition, is  evident  from  its  precipitating  with  almost  any  sulphuric 


«it»  Md  ekiMrteff  down  M  addBtimiil  tidiAom  ttid  #f  ite  own. 
It  i»  only  10  tne  MMra»t  of  ooabined  watery  ih^Of  tkmit  anv  «tte^ 
ittton  eaa  posnUy  b»ve  tnkt n  j^oe,  wd  to  Mcertam  wftciher 
Ml  tbi»  CMO  there  hftii  been  flo  atMimction^  or  ah  addition  of 
wat6r  to  the  iodigo,  it  were  only  neeeasary  to  cotivert  a  given 
wtijAi  of  that  sttbstuice  into  cerulini  ^fid  to  weigh  the  produety 
as  M.  de  Saussure  has  done  in  the  case  of  atareh  augur.  There 
mm-  diffiottlUee,  howeverf  which  prevent  aucb  an  experiment 
ftom  being  performed  with  eny  precision ;  principally  the  large 
quantity  of  eulphurie  acid  necessarily  mixed  witk  the  produoi^ 
and  the  solubility  of  the  subataoee  in  water*  I  h«ve  contented 
myeeiif  with  malywig,  by  means  of  peroxide  of  copper,  the 
•emleo^aulplMite  of  potash,  after  having  ascertained  es  nearly  ae 

SMisibley  by  incinemtiony  how  much  saline  matter  it  contained* 
ttt^  ae  this  cannot  be  dooe  with  absolute  precision,  owing  to  tho 
dissipalion  of  e  small  portion  of  acid  along  with  &e  vegetable 
matter^  my  results,  particularly  with  regard  to  the  hydrogeAt 
IMre  bjf  no  oceans  so  uniform  as  those  which  I  obtained  when 
operating  upon  indigo.  All  that  is  really  necessmy  in  this  case, 
ie  io  determine  the  quantity  of  carbon^  whidi  may  be  done  with 
yery  Ivttle  risk  of  etror.  The  deficiency*  after  adding  to  th# 
cilihon  the  proportion  of  azote,  and  of  free  hydrogen  Tonnd  in 
indigo,  is  water. 

Acnordtn^y,  I  first  of  all  dried  a  quentjty  of  the  bine  sub* 
stanoe  at  the  heat  of  212^  in  vacuo,  and  having  weiehed  it  a« 
rapidly  as  possible,  I  exposed  it  to  the  air  during  a  whole  night» 
and  noted  the  increase  of  weight  from  moisture.  One  portion  of 
this  was  buml  to  ashes.  Another  portion  was  ground  with  per«> 
oxide  of  copper,  and  the  caibonic  acid  it  produced  was  received 
over  mercury*  In  this  manner  I  found  that  1  g^in  of  pura 
cerulin  yielded  4*5  cubic  inches  dry  carbonic  acid  ms,  whidi  in 
Ibqnivalent  to  0*5718  grain  of  carbon,  reckoning -0*12708  grain  aa 
the  quantity  of  carbon  in  a  cubic  indi  of  gas.  Ilie  composition 
of  the  substance  consequently  is : 

Carbon , ,••..,..•..  67*1« 

A^iote,  .,..,........,, 8-79 

Oxygen.  •.»*.».»,..•;;.......,..  29*32 

Hydrogen 4, .•....,.    4*71 

100*00 

This  approaches  so  near  to  in^go  <f  4  %Dater,  that  there  can  be 
little  <h»ibt  auch  is  its  constitution. 

I  atom  axote  ....••. 1*76  or   8*43 

6  atoms  oxygen 6*00     28*92 

8  atoms  hydrogen 1*00        4*82 

16  atoms  carbon 12*00      57*83 

!?0-76    lOO-OO 
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Tbequwtity  of  uote  in  propoiii^o  to  th#  ci^rbon,  I  fyifm4  bf 
iixperin^Qnt  to  b#  the  «aiiie  us  in  indiffo  ^  but  as  all  my  tt^oapli 
fiuled  to  determine  the  amouat  of  free  hydrogen,  I  prefiNrrind 
stating^  all  the  numbers  after  carbpo,  1;^  calcmation,  from  the 
analysis  of  ipdigOy  which  is  susceptil)le  of  much  greater  preeiv 
sion.  The  heat  of  a  spirit-lamp  is  quite  sufficient  for  the  aaalyais 
of  most  vegetable  suostances  which  are  not  mixed  with  ssiim 
matter ;  but  with  ceruUn,  it  is  necessarv  to  employ  the  fuU  red 
heat  of  a  charcoal  6re  for  its  entir^^comoustion  by  the  pei^xide 
of  copper*  . , 

There  is  not  the  slightest  proof  that  any  combination  eKista 
between  cerulin  and  sulphuric  acid  in  the  original  liquids  A\lk»^ 
lies,  it  is  true,  precipitate  it  from  the  solution  $  and  this  bee  ^ 
been  supposed  to  be  the  effect  of  a  superior  attraction  on  the 
part  of  the  acid  for  the  alkali^  bv  which  the  tegetable  auhe^wiM 
was  lef^  at  liberty ;  but  such  a  theory  falb'to  the  ground  as  soon 
as  it  becomes  known  that  neutral  salts  produce  exactly  the  sane 
ejSect;  that  magnesia  does  not  precipitate  it  at  ail«  though  it 
lieutralis^  the  acid  ^  and  that  cerulin  is  itself  soluble  in  iraten 
Cerulin  dissolvesi  indeed,  in  sulphuri<^  acidi  and  thivt  more 
abundantly  than  in  water ;  but  Uiis  does  npt  argue,  the  formaftioil 
of  a  compound  which  we  are  entitled  to  csJl  sulphate  of  ind%o. 
Such  a  solution  differs  in  no  respect  from  that  of  resins  and  other 
organic  bodies  in  the  same  acid>  or  eren  from  the  s^ttoa  of 
these  substances  in  .alcohol,  or  ether. 

Those  who  are  fond  of  speculatiiig  upon  the  manner  in  which 
the  elements  of  water  are  arranged  in  organic  bodies*  may  find  it 
curious  that  sulphuric  acid  should  abstract  water  from  indigo«  and 
not  from  cerulin,  a  sul^tance  ^  hirh  contains  three  tim&$  as  mudl 


oxygen  and  hydrogen ;  or  that  the  iiame  acid  which  robs  indtgt 
ohts  water,  snouid  immediately  restore  three  timea  as  moeb. 

On  (I    new    Substance  produced  from   IndigQ   by   Meam  tjf 

Sulphuric  Acid* 

While  engaged  with  these  experiments,  I  discovered  that  if 
the  action  of  sulphuric  acid  upon  indigo  be  stopped  at  a  certain 
point,  a  new  Bubstanoei  altogether  diierent  from  cerulin,  is  pfo» 
ducedy  possessing  rather  singular  properties.  It  is  formed  %% 
the  instant  that  indigo  changea  from  yellow  to  blue  by  the  actioii 
of  sulphuric  acid. 

By.the  following  process,  it  is  obtained  of  greater  purity  dian 
by  any  other  method  I  have  been  able  to  discover.    Prepare  a 

auantity  of  indigo  by  boiling  it  in  sulphuric  acid  diluted  wilh 
iree  parts  of  water,  and  drying,  after  it  is  well  washed.  By 
such  treatment,  it  is  deprived  of  more  than  a  third  of  its  weight 
of  impurities.  Mix  one  part  of  this  purified  indigo  with  seven  or 
eight  parts  pf^  concentrated  sulphuric  acid  in  a  stoppered  phial, 
and  agitate  thet  mixture  oecasionally,  till  it  becomes  of  a  wtde* 
green  ^lppr>   Then  w»  it  with  a  large  quantity  of  ^'  '"^ 
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vliteiv  ftod;  throw  it  upon  a  ^Iter.  By  coniiinaifig  to  wa^h  the 
filter  with  distiHed  water,  die  liqtiid  which  at  first  pastes  dirough 
ooloarlesB 'becomes  more  and  more  blue,  and  after  some  time^ 
alt  the  indigo  which  has  been  changed,  passes  throngh.  The 
ooloorless  washings  must  be  thrown  away.  The  blue  liquid  con- 
tains the  new  substance  in  solution,  and  does  not  differ  in  appear* 
ancil  from  a  solation  of  ceruUn.  On  the  addition  of  muriate  of 
potash,  the  new  substance  precipitates  of  a  most  beautifid 
reddish-purple  colour,  exactly  similar  to  the  colour  of  the  vapour 
of  indigo.  Let  this  precipitate  be  thrown  uoon  a  filter,  and 
washed  with  distilled  water,  till  the  liquid  whicn  passes  through 
forms  no  longer  a  whitish,  but  a  red  precipitate  with  nitrate  of 
silver.    It  may  then  be  dried. 

If  instead  of  precipitating  ^by  means  of  muriate  of  potash,  we 
take  the  blue  liquid  which  passes  through  the  filter  after  all  tiie 
sulphuric  acid  has  been  washed  away,  Sut  while  it  is  still  deeply 
coloured,  and  eyi^>orate  this  to  dryness,  we  obtain  the  new  8ul>* 
stance,  not  purple  coloured,  but  olue,  like  cerulin ;  and  but  for 
the  difficulty  of  separating  entirely  the  sulphuric  acid,  this  would 
be  the  best  mediod  of  preparing  it.  Indeed  in  no  other  way  is  it 
obtiEuned  free  from  saline  matter. 

'From  the  property  possessed  by  this  substance  of  becoming 
purpfle-eoloured  on  the  addition  of  a  salt,  I  have  called  it 
FhenioiBf  from  the  Greek  word  ipwni,  purple ;  and,  to  prevent 
circumlocution,  I  shall  hereafter  make  use  of  this  term. 

This  substance,  prepared  with  muriate  of  potash,  is,  when 
drr,  of  a  brownish*  black  colour.  Heated  in  a  crucible,  it  gives 
off  alittle'vapour  of  iadi^o.  I  was  at  first  uncertain  whether  tim 
might  not  proceed  from  indigo  formed  by  the  decomposition  of 
peirt  of  thepheniein  by  the  heat;  but  I  shall  state  a  fact  which 
shows  that  the  indigo  may  have  another  source,  and  that  it  may 
.exist  in  a  small  Quantity  in  the  purple  substance.  After  the 
filter  is  washed,  till  the  washings  are  very  slightly  blue  coloured', 
the  liquid  that  passes  through  is  precipitated  blue,  instead  of  red, 
(ly  muriate  of  potasiu.ahd  tlie  precipitate  cotisists  ofindrgo  with 
a  little  pheniein.  Thus  it  appears  that  even:  indigo  (g^  iti  certaiti 
cirqumstanoes,  capable  of  dissolving  in  water.  By  drying  the 
phcniciii,! prepared  as  I  have  stated,  and  redissolvingit,'  a  small 
qoanlityofindiga  remains.;  but  still  the  phenicin  yields  a  little 
purple  vapour  when  heated.  ' 

When  the  p^ie  substance  is  burnt,  it' leaves  about  13  per 
cenAi  of  ashes;  winch  dissolve  in  water/  and  consist  of  isiilphatef 
aaid' muriate  of  potash. 

Phenteiix  dissolves  both  in  water  and  alcohol,  ^nd  the  solution 
idJioth'ca&es  is'biue.  It  is  precipitated  again^ofits  original 
purple  eolour  by  all  saline  substances  whatever.  Different  salts; 
nowqver,  possess  diffevent  powers  of  precipitation.  Thus  'imijriate 
of  aaunonia,  .chlorate  and  rpcussiate  of  potash,  and  mtiriate  of 
soda,  precipitate  the  phenicin  entirely  from  about  60*tif6eis^eir 
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weight  of  any  aqueous  solution^  and  nitratej  muriate^  and  8ul«« 
phate  of  potash,  from  about  100  times  their  weight.  But  the 
sulphates  of  magnesia,  zinc,  and  copper,  precipitate  2000  times 
their  weight  of  a  solution  of  phenicin ;  sulphate  of  iron  about 
3000  times ;  and  alum  and  muriate  of  lime  as  much  as  8000 
times. 

The  phenicin  beinj^  previously  combined  with  a  salt  of  potashi> 
is  not  altered  by  bemg  again  precipitated  by  any  alkaline  salt* 
These  salts  do  nothing  more  than  saturate  the  water  to  such  ^ 
degreei  that  the  substance  is  no  longer  capable  of  dissolving  in 
it.  But  the  earthy  and  metallic  salts  combine  with  this  substance, 
and  displace  the  salt  of  potash  previously  united  with  it ;  and  I 
have  observed  very  little  difference  in  the  quantities  necessary  to 

{precipitate  solutions  of  different  strengths.  The  precipitates 
brmed  by  lime,  barytes,  alum,  and  copper/  are  totally  insoluble 
in  pure  water,  however  well  they  may  be  washed.  Those  formed 
by  iron  and  magnesia  dissolve  to  a  small  extent,  when  freed 
from  their  former  menstrua  by  filtration.  Their  solution  v^. 
purple  coloured. 

Acids  have  no  effect  in  preventing  the  precipitation  of  pheni- 
cin by  saline  bodies ;  and  the  precipitates  once  formed  are  not 
jredissolved  in  the  same  liquid  by  the  assistance  of  heat. 

The  method  which  I  have  given  for  preparing  the  new  sul>- 
stance  is  tedious.  As  only  a  small  part  of  the  incngo  is  converted 
into  phenicin^  the  quantity  obtained  each  time  is  very  small,  and 
requires  a  great  quantity  of  distilled  water,  and  a  long  time  to 
filter.  But  if  we  allow  the  indigo  to  be  wholly  converted  into 
Dhemcin,  its  solution  cannot  be  made  to  pass  through  any  filter, 
nowever  porous,  or  however  weU  washed  it  may  have  been  with 
water  or  ammonia.    It  was  by  accident  that  X  discovered  the 

EossibiUt^  of  filtering  it  when  only  a  small  portion  of  the  indigo 
ad  had  time  to  be  dianged ;  and  it  was  only  by  j)reparing  it  in 
this  manner  that  I  found  the  purple  colour  to  be  owing  to  the  pre- 
sence of  saline  matter,  audits  owncolpur  tobeUke  that  of  cerulip. 
The  following  is  a  metliod  of  preparing^  this  substance  in 
greater  quantities,  though  not  so  pure.  Mix  together  one  part 
of  indigo  in  powder,  and  10  parts  of  concentrated  sulphuric 
acid,  in  a  phial,  and  agitate  from  time  to  time,  till  the  blue  colour^ 
which  the  indigo  loses  at  first,  is  completely  restored.  This,  at 
the  ordinary  heat  of  summer,  requires  nearly  three  hours.  At 
100°  Fahr.  it  is  effeoted  in  about  20  minutes  ;  and  indigo  mixed 
with  sulphuric  acid,  at  the  heat  of  bQilins  watei*,  becomes  blue 
the  instant  the  mixture  is  made.  At  46^  fahr.  10  or  15^  hoiKs 
are  necessary ;  and  at  lower  degrees  of  heat,  a  still  longer  time, 
siqpposing  always  the  quantity  of  materials  small  enougn  to  eool 
very  soon  after  mixture  to  the  ^MxA  point  Pour  this  mixture 
into  a  l^i'ge  quantity  of  distilled  water,  and  filter.  Take  the  pre- 
eipitate  off  the  filter,  wash  it  well  with  difitUled  wat^r^  contain- 
fimio  S$n98,  VOL.  v.  h 
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iag  tbe  proportion  of  muriate  of  ammonia  necessary,  to  |>reveiii 
tb^  substance  froip.  dissolving  in  it,  and  filter  again.  Dissolve 
anew  the  precipitate  in  a  large  x]^uantity  of  distilled  .water ;  beat* 
^e  solution  to  drive  off  any  particles  of  air  which  might  prevenJt 
the  imparities  from  subsidmg,  and  let  it  stand  two  or  three  da]f». 
in  a  tall  vessel.  Then  draw  off  with  a  syphon ,  as  much  as  may 
£|e  thought  perfectly  clear,  leaving  the  remainder  to  be  •washed 
with  more  distilled  water.  Add  to  the  solution  any  alkaline  sajl^ 
till  the  substance  be  precipitated;  then  throw  it  upon  a  filter, 
and  wash  with  distilled  water  till  the  liquid  refuses  to  pass 
through.  . 

Tbe  colour  of  the  substance  thus  prepared  is  not  much  inferior 
\n  beauty  to  that  prepared  by  the  tormer  process.  Dried  and 
burnt  to  ashes,  a  considerable  quantity  of  earthy  matter  is  always 
lefty  but  very  little  of  the  alkaline  salt  that  precipitated  it.  It$ 
solution  is  always  more  or  lesspurple,  particularly  if  it  be  somih 
what  strong.  In  alcohol,  it  is  completely  blue,  and  the  aqueous 
solution  becomes  blue  when  it  is  heated.  After  being  dried^  ii 
does  not'dissolve  in  water.  .    ,   i 

When  a  solution  of  phenicin  is  precipitated,  the  liquid  that 
itetnains  is  always  more  or  less  coloured  with  cierulin ;  and  b^w"* 
^vei^  often  this  be  repeated  upon  the  same  material,  a  little  cer^ 
lin  is  always  left. .  If  it  has  been  heated,  more  ceruUn  is  formed* 
It  follows  from  this,  that  phenicin  i^  changed  into  eerqliti  by  the 
Ikction  of  water  alone, 

..  Phenicin  dissolves  in  the  water  of  liquid  ammonify  without 
Injury ;  but  the  fixed  alkalies  destroy  it,  though  not  very  readily* 
Chloride  of  tin  precipitates  the  solution,  but  gradually  redissolvea 
the  precipitate,  forming  a  yellow  solution ;  and  the  phenicin  is 
thrown  down  'again  of  rts  own-colour/  by  Ae-  salts  of  copper. 

Phenicin  dissolves  readily -in  concentrated  isulpfauric  acid, 
forming  a  bide  sedation';  ana  if  this  be  poured  immediately  into 
water,  the  greaterpart  of  it  is  precipitated  again,  the  Impurities 
of  the  acid  being  sufficient  to  prevent  its  solution  in  water.  A 
portion  is  converted  into  cerulin,  which  remains  in  solution. 
-When,  ^allowed  to  remaio  dissolved  in  sulphurio  ackl/  it  is  sOon 
entirely  converted  into  cerulin;  consequently  ift  preparing 
phenicin  by  the  second  process,  it  is  impossible  to  prevent  the 
formation  of  a  certain  portion  of  ceruHn. 

I  »  '    .  /  •  *     * 

C&nsiiiution^af  Phenicin. 

The  fects  which  I  have  stated  to  prove  that  cefiilin  differs 
from  indfgo. only  iix  containing  more  or  less  water,  equally  apply 
to  this  substance. 

\t-  >Tha  peifi^dt  itcs^okbiiily  of  phenicittin  ^'edk  s«lHn«  sola<i<)»si  ^na- 
feliss  us  to :  ddtermme  jpret^  neatly  ho«w  much  of  it  a  ^uantif^  if 
Mdi^  ia  capable  of  producing.  Ten  grains  of  sublitoed  iMigo 
WefetpvtintOf  dinnaUjpliiaivritii  800  graioa^^if  ritlfj^btoio  anfitt)} 


<.^ 
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ihA  ^t  tfwb thotm  and  a'  half^  vrben  qhite  t>hiey  die  mlictuTe  ^^ 
pb^ed  ibto  a  pint  of  water>  and  healed  to  bo^ng.  It  va^  tiie&' 
fhr^Wn  tt^n  a  weighed  filter^  ^nd  washed ;  first  with'  boiling 
iM^j  in  Which  had  b^n  diBsolred;  a  minute  portion  of  8i)ilpfaato 
o#.  lime,  and  afterwards  with  boiling  pure  ^ater.  The  purple; 
subfitanoe  rebiaining  rupon  the  filter,  when  thoro«ighly  dried^ 
weighed. 9r6l  grams;  a  portion  of  which  being  burnt,  left  a 
i}ttantity  of  ashes,  equal  to  1*37  grain,  of  the  whole ;  consequent!}^ 
^y  8'24f  grains  ot  pure  phenrcin  had  been  produced.  The 
washingSi  which  were  deeply  blue  coloured  from  the'6erulin  that 
had  been  formed,. were  put  together;  and  when  diluted  witilk^ 
water  to  95  cubic  inches,  exactly  equalled  in  intensity  a  sokition 
ef  1  grain  of  indigo  converted  into  cerulin,  in  80  inches  of  water.^ 
Hence  3^16  grains  of  the  indigo  had  been  expended  on  theprow* 
dlicti(Mi  6f  cerulin,  and  6*84  grains  had  produced  8:24  grains  of 
phcfnicim 

-'  In  another  experiment,  4'2  graiiis  of  indigo  produced  6*19 
^ins^phenicin;  and  in  a  third,  4*79  ^ins  produced  &65 
grains.  The  mean  of  these  makes  100  of  mdigo  produce  120<^ 
phehiciri:       •     •* 

•By  aiKil^sis  with  peroxide  of  copper,  I  have  obtained  results 
which  indicate  a  smaller  increase  of  weight ;  and  I  am  inclined 
tio  prefer  these  to  the  S3rntbette  result,  because  the  phenicin 
operated  nrpon  is  much  niore  pure,  apd  the  experiment  altoge^ 
ther  less  liable  to  error.  One  grain  of  pure  phenicin  produced 
S^OSS  Cubic  inches  of  dfy  carbonic  ^ acid  gas,  which  coAtiain 
0^6462  gmin  of  carbon.  Hence,  calculati^ig  as  in  the  case  of 
feeriililii  the  substance  consists  of  ;' 

Ow:bon 64-62      , 

;  .,     ...  Aaote 9-91 

'k>:v    .     Oxxgpn ,.,,..^. ,......,..,..  21-49      .     *i 

..     ..,,.,. HydrogeQ..., , ,,.,  3-98  ..    ,,,,., 

^■-  ■'■■ '  '■'  '  ■  •      100-00  '  "  " 

_  • 

i'  This  IB  very  nearly  «ir(fiyg:o  H*  3  waier^  aood  ita*  atomic  propok^ 
tvoms^snay  be  thus  stated:  v    I'l  i 

1  atomazote.  .,•...,♦.••.,    l-'/SorO^B      ,  ^,,,.i 

4  atoms  oxygen  •  • 4'00      21*62 

6  atoms  byiarogell.  * .  v . .  •  •  •    0'75        4*05 

.i.;h:[.  nt[^l^?^^W^^^?^QP'  .:...,,..,  ^2^0(^,-^-8:7   ;  ,.^> 

v'V's^  'iiii'i- ,i.t..; •..    ..-T.-.i  ;•• '    iig.sy'  ioo-oo^'"' ';'"^ 

>i].iTh€i wplnriiiiillto  of  Mri»  8ii»ilhsmiirdatedih  the  BfaHe^ophfcal 
irrfmii€tif)iw>)lti%$(e  givi^  US  very;  eiii)rKot  ii^eaB  on  thb  natiare  4AA 
JttSiAftbe^  lOfittM^  "ir^etable^  oolburing,  matters.  It^uf <  si^c^dtiijr 
,<AiMuai4)iM^ pb4iicj»;}^  POt itl^ipriteciljfeiwiucb  coloufff^fLuyjof 

H  2' 
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Ab  purple  or  blue  regetables  examined  by  tbat  chemidt.  I  coU 
leoted  a  number  more  of  such  purple  flowers  as  are  most  cotn^ 
monly  met  with^  and  dipped  tnem  separately  in  concentrated 
■ulphuric  acid.  But  instead  of  becoming  bluoi  they  Wer6 
uniformly  changed  to  red,  and  formed  red  cdoured  scdutioiis  (Ai 
the  addition  of  water^  Future  inquiries,  therefore,  must  deter^ 
mine  whether  phenicin  exists  ready  formed  in  nature  eithet  in 
the  blue  or  in  the  purple  state.  > 

Alcohol  modifies  remarkably  the  action  of  sulphuric  acid  upon 
indigo »'  A  mixture  of  three  parts  of  alcohol,  of  specific  gravity 
0*84^  and  two  parts  of  acid,  dissolves  indigo  without  rendering 
it  yellow,  and  the  solution  may  even  be  filtered  through  strong 
paper*  Probably  a  larger  quantity  of  pure  alcohol  might  be 
employed*  On  the  addition  of  water,  the  indigo  is  precipitated 
without  alteration )  and  if  common  iudi^  has  been  used,  resin 
precipitates  along  with  it.  It  may  remain  disisolved  in  this  mix- 
tu|:e  any  length  of  time  without  conversion  into  phenicin.  A 
solution  of  phenicin  in  sulphuric  acid  may  al^o  be  mixed  with 
alcohol  without  precipitation,  and  the  acid  is  rendered  incapable 
of  converting  it  into  ceruUn. 


SB 


Article  II. 

Some  Experiments  on  the  Changes  which  take  place  in  the  fixed 
Princfples  of  the  Egg  during  Incubation,  By  WiUiam  Prout, 
MD.FRS.* 

• 

"  In  the  year  1816,*'  says  Dr,  Prout,  *'  I  was  induced  to  com- 
mence a  series  of  experiments  on  the  egg  during  incubation, 
with  the  view  <pf  ascertaining  the  nature  of  the  changes  which 
take  place  during  that  process.  My  inquiry  was  chiefly  limited 
to  the  fixed  principles ;  namely,  the  earthy  alid  saline  matters ; 
but  my  attention  was  more  particularly  directed  to  the  source 
whence  the  earthy  matter,  constituting  the  skeleton  of  the  chick, 
was  derived.'' 

'*  With  these  views,  the  egg  Was  analyzed  in  its  recent  and 
unaltered  state,  and  at  the  end  of  the  first,  second,  and  third 
weeks  of  incubation.  My  exneriments  were  cliiefly  confined  to 
the  eggs  of  the  domestic  fowl,  but  have  been  likewise  partially 
extended  to  those  of  the  duck  and  turkey.  The  investigation 
has  been  renewed,  and  the  experiments  repeated  at  various  inter- 
vals since  the  period  above-mentioned ;  but  the  difficulty  of  tli^ 
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tabject  find  variQUB  acddeiita  have  prevented  me  from  eomplei* 
ing  them  till  the  present  time;  and  the  results^  whioh^  after  all| 
are  much  lets  perfect  than  I  could  yn»li,  I  have  now  the  honour 
of  Bubnutting  to  the  Society/' 

PreliminaTy  Experiments  tm  the  Egg  in  its  recent  and  mal^ 

tered  State. 

It  ia  here  atitted^  that  '^  the  specific  gravity  of  new  laid  eggs 
has  been  found  to  vary  from  1*080  to  V090  $ "  and  their  appa>r 
rent  diminution  in  speciiic  gravity  is  shown  to  depend  *^  on  th9 
substitution  of  air  for  a  portion  of  the  water  of  tne  esg  wbiok 
escapes."  A  table  is  given,  showing  the  gradual  loss  of 
weignt  of  an  ei^g  during  a  period  of  two  years.  The  original 
weight  on  the  19th  May»  1820,  the  day  it  was  laid,  was  907*$ 
grama ;  and  on  the  19tifi  of  May,  18Q9,  it  had  become  reduced 
to  363*2  grains ;  having  sustained  a  loss  of  644*3. 

^  Hence  we  learn/'  says  the  author,  ^*  that  a  moderately 
aized  e^  loses  on  an  average  about  '75  grain  in  94  hours,  and 

that  uniformly  during  a  very  long  period On  being  broken, 

the  whole  of  the  contents  oiPihis  egc  were  found  collected  at  th^ 
smaUei  extremity  in  a  solid  state ;  but  on  being  put  into  water, 
th^y  absorbed  a  large  portion  of  that  fluid,  and  assumed  an 

appearance  not  much  unlike  those  of  a  recent  egg ;  the  amell 
so  was  perfectly  fresh/* 

'^  The  relative  weights  of  the  shell,  albumen,  and  yelk  of 
different  eggs/'  continues  Dr.  Front,  "  are  very  different.  With 
the  view  of  investigating  this  point,  and  of  obtaining  something 
.like  an  average,  me  following  experiments  were  made.  The 
egga  were  boibdhard  in  distilled  water,  and  the  different  parts 
weighed  immediately  in  their  moist  state/' 
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AlbumeD. 

Ydk. 

TotaL 

80-0 

394-3 

289'0 

763-3 

108-0 

693-0 

273-6 

974-6 

107'3 

676'8 

236-2 

919-3 

71-6 

616-6 

216-0 

803-0 

103'0 

503-7 

269-3 

876-0 

107-0 

616-3 

273-4 

895-7 

93-2 

605-5 

262-4 

951-1 

92-7 

615-7 

257-0 

865-4 

96-8 

510-6 

210-8 

818-2 

77-6 

567-4     ' 

241-5 

886-6 

93-7 

529'8 

261-8 

875-3 

A  similar  table  is  then  given,  in  which  the  weight  of  each  of 
^haie  eggs,  is  supposed  to  be  1000  grains ;  and  Dr,  Prout  thus 
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cbntmiics ;  ''Tfetice,  if  we  suppose  u  recent  egg  to  ir^%h>'IOto 

]^1art8,  therelatiye  ptroportiotis  of  the  sbeH,  Blbt(ttlsn,'aiHl^tt, 

will  be  as  106-9,  604*2,  and  288-9;  and  for  tite  sake  df  ea^ 

Cottiparison  in  all  the  snbsequent  experiments,  the  nund^e^'are 

reduced  to  the  above  standard,  or  to  the  suppositioii  th^t  tte 

btiginal  Weights  of  the .  eggs  employed  were,  wheh  -  jUi^  laid, 

"  eiactiy  1000  grains.  '  ' 

• »'  • « 'When  an  egg  is  boiled  in  water,'  it  loses  wei^t,  pli#ti6ti)ttriy 

if  it  be  removed  from  the  waiter  When  boihng,  •  and  be  penaSttid 

to  cool  in  the  open  air;  the  water  also  on  examination  wiB  be 

-  found  to  contain  a  portion  of  the  sahne  contents  of  the 'e^g. 

The  loss  of  weight  from  boihng  is  by  no  means  iJoristant,  but 

has  been  found  tb  vavy  from  20  to '80  grains,  on  the  &upp€isitid«y 

.  that  the  original  weights  of  the  eggs  employed  Were  lOOO^^rttifis. 

On  the  same  suppos^ition,  also,  it  bas  been  found;  that  ihe^qtiall- 

'  tity  of  saline  matter  obtained  by  evaporating  to'  di^ess  tfae 

^'^stSled  water  in  which  an  egg  has  been  boiled,  amomrtsr,  at^an 

average,  to  about  -32  grain.    This  saline  residuutti  is  sthMi]^ 

a&aline,  and  yields  traces  of  animal  matter,  stilphutie  ai»d> 

"^ptiosphoric  acid,  chlorine,  an  alkali,  lime  and  magnesia; "  aifd 

cdrbqimtes  bf  lime  and  magnesia ;  in  short;  of  alniost  every  priii- 

\  iciple  e^dsting  in  the  egg.    The  carbonate  of  lime,  hbwever,^  Is 

generally  most  abundant,  and  is  obtained  by  evapwatidn  iii  the 

Torm  of.  a  fine  powder.  ^  *     s  ,   .  i' 

y    '*The  shells  of  eggs  have  been  analyzed'  by  Va^quelin  arid 

'  Metat  OuiUdt ;  but  tnese  chemists  seem  to  have  (/ver-rated  ihe 

\  biiahtity  of  animal  matter,  and  ofphosphateof  lime  contained  4n 

'tn'dm.  '  When  shells  which  had  been  dried  in  vacno  at'21S^, 

were  dissolved  in  dilute  muriatie  acid,  the  quantity  of  'aahnal 

•  iiatter  obtained  was  only  about  "2  per  cent. ;  while  ttife  qnAirtity 

"ojF  phosphates  of , lime  and  of  magnesia  never  amounted  t0  quite 

1  per  "cent. ;  the  rest  was  carbonate  of  lime  njixed  with  a  uttle 

<iarbonsite  of  magnesia.    When  buriit,  egg-shells,  as  Vauquelin 

iik^  observed,  yield  traces  of  sulphur  and  iron.  '  '   ' 

' ' '  **  Tlje  TizfWifiraf/a  j)^/ainm2«,  on  the  supposition  that  thfe  origi- 

'  iikl  weight  Of  the  egg' be  1000 'grains,  weighs,  whfen  dried  in 

S^Cub  at  2l'^*,  about  2*35  grains ;  and,  on  being  butiit,  yields 

tifabes  of  phosphate  of  lime.  .'  • 

"  It.may^  be  observed  here  that  the  great  difiererices  in  tiie 

\  (jT^aftttii^s  of  th^  earthy' matter  existing  in  the  shells/of' different 

6ggia,' 'hicve  rendered  the  average  totally  inapplicable*^ Itt  these 

experiments,  as  will  be  shown  hereafter ;  hence  a  more  detailed 

'analysis  of  this  part  of  the  egg  was  deemed  uniieces^aty.'* ' . ' 


.  ■  i< 


Saline  Contents  of  the  recent  Egg,  - 

l*n6r  to  giving  the  results  of  his  investigation  of  tM^  part  of 

^>ili,ax8ubjefit,  JDr.^jrout  relates  tlie  manner  in  whiclii;  \xyi  analyses 

were  conducted,  premising  generally,  *'  that  ^11  tine  rsbj^slts'if^e 


^bHt^edtbyaombastioii^  a^d  Uxfijt  Ijie  foUowiM^pbaemt;^^  i 

i(0^j^;mdei^tQtQ4  as  applicable  io  th!e  whole  oi  the  ezperimc  i 

^wt^qittently  rela,ted  in  tj^is  inq^  «    i    >     f' 

n/'Tb^t/z26z£i^i  burns,  with  difficulty,  uhle$$  care  oe  tajken 

:j^n\pv0  th^  valine,  matter  by  frequent  washings ;  but  if  this  pc 

bO;  alit§nded  Iq,  the  ,wbole  of  the  carbonace^ous,  matter  n^fiy 

burnt  off  even  in  a  covered  crucible/    In  the  subsequent  exp<; 

^9ta«  fhi^  sajline  .and  earthy  inattei:s  lyere  removed  from' I 

prqcibleaifter  cpmbus^on.by  Uistilled  water;  a  little  ammoi 

j|fa$  then  added}  and  the  whojle  permitted  to  rem^i;i  at  rest  ; 

24  hours ;  the  clear  solution  containing  the  alkaline  salts  .^i 

now  rca^efully  poured  qff^  and  the  insolg^le  residuum,  qpnsistii 

idf.  tibe  phosnhate  of  lime  and. triple  phosphate  of  magnesia  a 

januBonia,  au^r  being  washed  with  distilled  water,  was  (lrie4,a 

iKeighed*  i  Tlij^  alkanne  solution,  together  with  the  washings 

vthe  earthy  phospbatesi  were  then  evaporated  to  dryness,  .,a 

^ppsed  to  a  low  red  heat;  and  the  weignt  qf  th^.  saline  re^idu] 

/t)«M3g>  ^accprat^ly  noticed,  the  whole  was  a^ain  dissc^yed 

j^tilled  wat^r.    A  few  drops  of  nitric  acid  beii^g  now  add^d 

:.x^»itrdUze  the  excess  of  alkali  present,  nitrate  of  barytes  v 

4i;c3>|>ed  into  the  solution  as  long  as  any.  precipitate  fell*    1 

-.pi*Qcij>itat^  wa§i  obtained. by  decanting  oil  the  s.Qlutipn,^.h^io 

•ai^d^  sailer  being  weU  washed^  its  weight  ascertained  :  fron^,t 

the  quantity  of  sulphuric  acid  present  was  determined  hy  {:al< 

J^ti^n.*,    To.the  solution, ,  th,us  freed  from  sijiiphuriic  acid,  nitr 

pf  haryte§,  and  afterwards  ammonia.,  were  added.  Ine  phpipph 

.}pf  baj;ytes  thus  obtained  was  collected,  washed  and  weignep 

/inefore^  a^d  the  quantity  of  phosphoric  acid  p^esentf  c^iamed 

!  opjpulsition^t    Mtrio  apid  was  agai^  added  in  slight  ei;ce3f 

,tbp  original  solution,  and  nitrate  of  silver  dropped  into. it  as,h 

*  iaa  anji^  precipitate,  fell ;  from  the  chlopcide  of  silyer  pbiain,^]!^^ 

..quantily  of  chlorine  present  was  estimated.!   Lastly,  thewek 

,,oC.the. sulphuric  ana  phosphoric  acids  ana  chlorine  were  ,9m< 

together,  and  their  amount  subtracted  from  the  weight  oiF 

>l£alix>B  rpsiduum  formerly  obtained  by  evaporatipp.th^  rpms 

.dar,  of  cpiirs^,  indicated  the  qwmtity  of  pbjtasA  ana  »o^a^§|| 

.carbonates  of 'potash  and  soda  present.    Viwllyr  ^J^^^.  PPpPi;t 

of  the^  earthy  phosphates  to  one  anotb,9Ji;  was  determiuea,  ai:j4; 

.^antities  of  the  bases  and*  acid  obtained  by  calculation. ,  •    - 

'*  Tbe^yeHf  of  the  egg  is  exceedingly  difficult  of  cpQ^|3iii|9ti,* 

and  indeed  wiithout  proper  precautions  cannot;be.bur];i.t  at  ail 

'     »;     ■  •'        '  '■  :  ')      '  ■     '     :         '•'.'•■  ^*i'"v'i' 

*  Ob  th£  fluppositiop  that  the  weight  of  the  atom  Qf  ftulphuric  aclA^  ^&  50,  «nd  tt 
harytesdr'S/oKygen  being  lb.  .    -j 

f  On  the  supposition  £ftt  the  weight  of  the  atom  of  phosphoric  add  is  35,  tl 

ozjgen  being  10.    .      •  ••  ^    • 

,1  Qn  thf  I  BuppopitiQn  thitt  the  weight  of  the  atom  of  p)iloTine  u  45.  and  qf^ 

'  131*5^  ^i  of^Sygen  bring  10.  "■  '  '   "''^ 

'  8  '^  q^teitity  o^  «oda-  e^uitaieot  to  the  sodiiiin  ih  noibti  nib  the  ^tbxAnt 
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^cotmt  of  the  large  qnantity  of  phosphoras  it  contabs;  whicb, 
hy  undergoing  a  partial  combustion,  tOTmn  a  dassy  coating  tbat 
effectually  excluaes  the  contact  of  the  air  from  the  coal;  and 
teeVetits  its  further  combustion.  After  a  rariety  of  attempts, 
tb^  following  vftre  the  two  methods  employed :  The  yelk  or  an 
e^  which  had  been  boiled  hard^  and  driea  by  exposure  to  th^ 
iir,  Was  rubbed  in  a  mortar  with  a  quantity  of  bicarbonate  of 
potash.  The  mixture  wcis  then  introduced  into  aplatina  Crucible, 
and  exposed  to  a  strong  red  heat,  tin  the  flame  had  ceaised  to 
escape  jfirom  a  small  hole  in  the  lid.  The  crucible  being  now 
temoved  from  the  fire,  its  contents  when  cold,  were  a^ain  pulve- 
rised in  a;  mortar  with  nitre.  The  mixture  was  then  mtroduced 
a  little  at  a  time  into  the  covered  crucible  till  the  whole  was 
.burnt.  To  the  residuum,  distilled  water  was  added,  which,  of 
course,  took  up  every  thing  but  the  earthy  phosphates,  which 
Meere  separated  and  weighed ;  while  the  alkaline  solution,  like 
that  before  mentioned,  obtained  from  tjie  albumen,  was  submitted 
to  the  action  of  the  appropriate  reagents,  and  thus  the  quantitieli 
of  the  different  acids  present  ascertamed.  In  this  manner,  every 
thmg  was  determinea,  except  the  proportion  of  alkaline  matter 
present ;  and  to  ascertain  this,  other  experimentis  with  idifferent 
'yelks  were  made,  in  which  lime  and  nitrate  of  Ume  were  substi>- 
tut^d  for  the  bicarbonate  and  nitrate  of  potash.'' 

'  The  foregoing  detail  is  succeeded  by  the  statement,  that  thfe 
n'robability  that  the  ^sulphuric  and  phosphoric  acids  obtained 
iVom  the  egg,  exist  m  it  naturally  as  sulphur  and  phosphorus, 
and  that  the  metallic  bases  of  the  earthy  principles  "are  to  be 
considered  as  constituent  principles  of  the  primary  animal  com-" 
pounds,*'  induced  the  author  *'  to  state  the  quantities  of  the  acids 
obtained  separiettfly  from  the  bases."  Dr,  Prout  also  remarks, 
ttiEtt  as  his  experiments  '^  were  made  almost  entirely  with  the 
view  of  comparison  only,"  he  did  not  "  enter  into,  any  very 
Qiinute  discriminations,  which  did  not  appear  to  be  immediately 
necessary  to  his  purpose." 

The  contents  of  the  following  table  of  the  relative  proportions 

"  ^"^  were  selected  as  exam- 

the  weight  of  each  egg 

leing  redupea  tp  1X)0P  gn 


*•  I 


!    » 


•  •    '. ,    •  %  •« 


m9.\ 


r.  •  » 


^m  Bg^  iumiMiiiiktisiti 


•V 


toi 


'M"»' 


»#-i^-Pf*-i»»-(^ 


i-»»»*i»^ 


■WV^MWVPMMM^ 


4^9     ftod     Besifty  a"4 


Ko.  1.  Albumen. 
Yelk.... 


Total.  .. 


No.  2.  Albumeu. 
Yelk..,. 


Total...* 


"   '  <^ 


Nq«  3.  Albumen. 
Y^lk.... 


Tptal  *.  . . 


Sulphazie 
add« 


0-29 
0-21 


0-60 


0-15 
0-06 


0-21 


0-18 
0-19 


Fhimhoiic 
add. 


0-46 
3-66 


4'01 


*>^MWWW 


0'46 
3-50 


3-9e 


0-48 
4-00 


0-37        4-48 


»      «    >     . 

CuJOtmo. 


0-94 
0-39 


1-33 


0-93 
0-28 


1-81 


■  I  I    m* 


0-87 
0=44 


1-31 


cub.     of 
ditto. 


3>92 
0'60 


3-42 


2-93 
0-27 


3*30 


2-72 
0-61 


3-23 


cub.     of 
ditto. 


0'30 


0*98 


0-25 

oh 


t. 


i*^ 


0-86 


tmf 


0-32 
0-67 


0;99* 


Dr.  Prout  next  gires  ihfe  following  analysis  of  the  sb«ll  of  the 
recent  egg:  The  egg  from  which  the  yelk  had  been  takeii|^ 
which  18  the  subject  of  die  following  experiment|  had,  beeqi 
boiled  hard  in  distilled  water,  and  the  yelk^  in  itii  moist  stfit^ 
11^9  found  to  weigh  316'5  grains.  It  was  then  partially  dripd  by 
exposure  to  the  air  for  seireral  weeks;  ai^d  to  remov^  the 
remainder  of  the  water  was  reduced  to  pa\i'dery  and  exposed  ^> 
a  femperature  of  somewhat  more  than  212^«  The  total  loss  of 
weight  was  170*2  grains,  which  was  supposed  to  indicate  thtt 
quantity  of  water  present.  The  i:emainaer  was  now  4iS6siea 
reoeatedly  in  alcohol  of  specific  gravity  '807,  till  that  fluid  came 
off  colourless.  The  residuum  was  perfectly  white  andpulvenir 
lent,  and  possessed  many  of  the  properties  of  albumen;  b^t  ijb 
differed  from  that  principle  by  the  large  proportion  of  phpsphoruji 
it  contained  in  some  unknown  state  of  combination.  The  alco^ 
holic  adution  was  of  a  deep-yellow  colour,  and  deposited  ciystals 
of  a  sebaceous  matter,  tod  a  portion  of  a  vellow  semi-fluid  oiL 
On  distilling  off  the  alcohol,  the  oil  was  obtained  in  a  separate 
state.  On  cooling,  it  became  nearly  solid,  and  weighed  91  grains* 
The  albuminous  principle  above-mentioned  weighed  55*3  grains* 
Henoe  this  yelk  cimsiBted  of 


*  '^*  Besides  Ihe  above  piindples,  iron  Is  met  widi  in  almost  all  prodneti  of  eom1>iuu 
tion ;  and  the  quaadty  in  the  egg,  as  die  procen  of  fneabatkm  proeeeds,  apparenily 
increases  conideimbly ;  b«t  it  was  finmd  impossible  to  tiseertafa  its  quantfty  niOi  anf 
dqgiee  of  precision.  *' 
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'  Watet.  .-..•.....• ; 170-2-    -      >t 

Albumen*  .  .••.••••••• ..4*».    5*8  -  •      "I 

YtHow<Ml. ^ •    910-       .    ••» 

.1  316-5  ,. 

^  ^f  But  |[  have  reason  to  believe  that  the  proportions  of  tHeife 
jbipf^dients  differ  a  little  in  different  eggs.'^  ...,..' 

Ejperiments  &n  the  Egg  at  the  End  of  the  first  Week  of  Incuha^ 

tion,  or  ahotU  the  8M  Day. 

^  At  tjhe  en)l  of  the  first  ^teieky  it  was  founds  on  an  average^  that 
th^  egg  had  lost  about  50  grains  in  the  I000|  and  the  weights  of 
^tp  cpnstituent  princ^l^s  in  their  moist  state^  were  as  follows :  \ 

^        '  Unchanged albuta^n*  ..•••»•  • ;...  S9%8  -> 

^        ;  i»b*/?*a albumen  .,.• .••..  179'8 

*'        Liq.  amaHy  membranes^  blood  vessels^  &c. ;    97*0   , 

*       Anifnal i;    220. 

'Yelk.. ; ..801-3 

'         Shell  and  loss 1674 

./     i  ..     •  1000-0.       ., 

>  l)r.  Prdut  hire  makes  the  following   brief  Temarfc? 'on  the 
^geiiWral  j)henomena  presented  by  the  different  constituent  priti- 
ciples  ofthe  egg  at  those  periods  at  which  it  has  been  submitted 
to,  ei^^mination. 

..: "  ^f  ithas  been  remarked  by  many  observers,  that  soon  after  the 
.JDTooesB  of  incubation  has  commenced,  the  yelk  becomes  more 
Vuid/than  usual ;  sand  that  as  the  Kquor  amnii  increases,  that 
porlioh  of  the  dbumen  .occupying  the  upper  and  larger  end  of 
the  Je^,  begine  to  assbme  a  peculiar  appearanpe.  In  the  ptt- 
sent  experiments  (iii  which  the  egg  was  cdways  previously  boikrf)* 
the  liquoir  amnii  and  portion  of  albumen  in  question,  atthe  period 
ndT^  imdtr  consideration,  exhibited  somewhat  theappeaniaee  of 
clifds'anji  wkeiy.  Nor  did  the  analogy  consist  in  m^re  appear- 
imce-;---fof  the  curdyJoeking  matter,  which  was  of  a  yellow 
cGfI6^u^,  ind  WUch  I  have  termed  modified  albumen,  resembled 
the  curdjT  part  of  milk  in  its  properties,  so  far  as  to  contain  inler- 
.niiDCedfnflfjiiti'  it  all  ^tiy  or  butyraceous  principle^.  A  poiriion  of 
athkfniljr.principie,  on  being  separated  and  examined^<was  found 
Itoibesoluble  in  alcohol,  of  a  bright  yellow  oolour;  and>  jb  short. 


f         %  _  <    * 


<\  j^.^f  .TOiippopoilioii  of  the  AlbamijKniflpnaciplB  doet.aot  ^Sktmw^ftfftn.i^,9i^$ftiSL 
to  enst  in  the  yeUc  of  the  common  fbwL  by  Mr.  Hatchett.  Philps.  Trans*  vo}.  c«^ 
p.  SOS." 

f  Jbi  the  original  papcer,  the  weuhts  of  the  oonatituents  of  two  ^ggs  are  here  given  ; 
idie^ibrtc  u  the  ease  with  the  fhUowSig  aeiiea  6f  experiments,  and  with.att  tbejmnfinflpi^ 
analyses  ezce^  two  j  l^ut  as  no  9tri]wgx4ifiVreaces  are  thusf^cesonled,  only  one  of  each 
kind  is  gifcn  m  this  abstract. 


WS]\ 


?t^>xl<  >vU  • 


V^''^g^^r^«fc^*^<^-'''^  '^    ^ 


to  posseBULttt  Uie  pi2Q|Merties.Qf.the.ydlQwiGdl  exisUftfT^lL  the  jrelk. 
The  yelk  idt  this,  perwd,  as. before. obseryed^  baa  become  more, 
fluids  andatoeaca  larger^  japd  .of « a  paler  boioiftr  tbVn  natural. 
Haller,  indeet^;  asserts,  that  it  has  not  increased  in  weight ;  but 
the  abov6  'table  renders  the  reverse  very .  probable.  These 
jj^pfspiff^nqps.  pf  the.  albnmeij^  jan4  yieUi  haveandjuced  .ifi^^t^b^er- 
vers  to  believe  that  an, interchange  qt  prinpiplesi, takes  pl^^^ 
between  them ;  while  others  seem  to  have  mistaUeil  the  yellow 
lAQtdiAsd  albumen  for  the  yelk  itself.  Tbiat  an  intercbangje  i^f 
principles  has  taken  place,  at  Ji^ast  under  the  above  circtim- 


Yci^,^^  wvVK^i  BuiLcr  Luaii  natural,   jus  uevt;piit;iess  reuuerea  ui  a 

flrtner  consistence  than  the  modifiieti  albumeii',  and*  can  tbuiJ  1>fe 
readilyc  sej^rated  from  it;  there,  ¥ijLnwM?eOiver>  a4wtio0t  Une  of 
demarcation  between  them,  ausuxg,, apparently,  froaa^llie  proper 
membmne  of  the  yelk*  Another  >  argument  io  favpuf  of  the 
opinion  trf  the  intermixture .  of  the.  albumen  An4 .  yejk  at  this 
period,  ia  derived  from  the  following  analysiesof  tKe^e-OOftstituent 
|)rinci^es  of  the  egg.;-frora  which  it  .wi}l„  be  fotadihafcll^e  quan- 
tity of  the  saline  matter  is  diminished  in  the  albumen,  and 
increased  in  the  yelk.  It  is  a  singular  and  striking  fact,  how«* 
^r^, that  ^though  the  Qjijy  matter  of  the  yelk:  Jias  piad^  its^yray 
to  ,\h^,  ajbjamen,,  very.  Uttle  of  the  phosphorus^  which  exists  in  such 
jlqfgp-qii^tities  i^the  yelk^  has  been  removed  with  it,? 


'  •  .  i ;  '  '    » 


•<■■    .louv-:)  Ol 


Mfl 


•  It   :■:      ••  (; 

:      M  •     •     ■ 
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Uiichtingecl  albumen. 

'Ifddtlf^eatilbutnen,  It-^ 
/'  quoramnii,  animal, 
^-  membranes;  &;c.  . ; 


»;r 


•»<.•")• 


•zicaqid. 


0-13 


0^08 
009 


>■<  ■ 


photic 
neid. 


0-27^ 


0-98 
4*08! 


0:30     4^68 


^^euiai. 


to^ 


Chloriiie. 


«•!» 


f."    •' 


0*46 

■'  -i  1  r-  11  .-f  iv 

■  .I'M  I 


i-es 


Irl7  'i 

.0^8IO 


iS-oa.  i  M) 


lio^  SJiag. 


Q'iSiSt 


^  1.,  i-  ,tri.  W|/.-*  iH'^a 


■ffwwr 


':v 


T.  I  ,»«    « 1  f 

:4. 


^Hf^  vesuRs  of  an  analysiB  made  on:  the  \0A  day  tofteoubaluiii, 
^ldH>^,'^liat  at  'tibia  period  **  the  proportian  bf  >'  jifaoraUbriHirfiB 
4bM^#what  diminiidied  in  tire  yelk^  and  indre^ed  Biiwe;fiadaid 
and  its  appendages.  The  chlorine  and  alkaline  principles  seem 
'ta!Kt>^  W'ifiVe'  dMinished  in  the  yelk  «nd  to  have^-incf^stfe^  a 
iSttle  in  the  albuminous  portion."  '  j   -^  C^^K-'n 

—  .    .        »    » 


1    ^. 


EipmfnefUs  onjhe   Egg  at  the  Eua    (^  the  second'  Wtnik,  at 
..  f:  •.  ^ .;  •    .:    iai(futihe  Ibth  DaiLoflnciiboHdn.      '    '  ^   (irMA 


li/iiii 


The  egg  has  now  lost,  upon  an  average,  about  130  grains  in 
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the  )000|  and  the  weight*  of  its  cosfttitaeni  principl 
ioUows : 

GffMBS. 

.  Unchanged  albamen.  •  • « •  4 •  •  •  •  175*5 

Liquor  amnii,  membranes.  Sec  «..«•••  •  273*5 

Animal •  •  •  • 70*0 

Yelk 250'7 

Shelland logs 230'S 


an;  as 


'•^ 


looo-o 

''  At  this  period,  the  animal  has  attained  a  considerable  size^ 
ivhile  the  aloumeu  has  become  diminished  in  a  corresponding 
degree.  The.  albumen  has  also  acquired  a  very  firm  consistence| 
especially  when  coagulated  by  heat, 

"  The  uqu6r  amnii  nas  become  more  fluid,  and  the  modified  dlhxx- 
men,  forpderly  mentioned^  has  very  much  diminished  in  quantitVi 
or  disappeared.*  The  yelfe,  which  at  the  end  of  the  first  week 
seemed  to  have  increased  in  bulk  and  fluidity,  has  now  appa- 
te/Otly  acquired  its  original  size  and  consistence.'' 


Unchanged  albUmen. 
Liq.     amnn^     mem- 
branes, 8^c.  •  •  •  4  • . 

Animal ••.^•. 

Yelk,. i.. 


6ii]phiif> 
lie  add. 


• 


0-07 

0-06 
006 
0-30 


0-49 


ph<nie 


Chlorint. 


0-22 

0*21 
0-23 
3-34 


4«00 


0-09 

0-71 
0-09 
0-10 


1-05 


PotMh,    Ml. 

da,  mi\ 
nab.  of 
ditto. 


carb,     qS 
ditto. 


^i>*« 


0-73 

0-9^ 
0-46 
0-68 


2-83 


J  III  iiifcf 


0-10 

0-08 
0-27 
0-69 
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From  ijhe  iresults  of  an  analysis  made  two  days  later,  or  on  the 
17|&  day  of  intubation,  it  appears  that  at  this  period  the  yei)^ 
has  yielded  some  of  its  phospnorus  and  sulphur  to  the  odier  prin- 
'  ciples  of  the  eg^ ;  that  the  chlorine  has  mcreased  in  the  yelk, 
and  diminishedm  the  other  principles ;  that  the  relative  propor- 
tions of  alkaline  bodies  remain  much  the  same  as  on  the  16th 
•day  $  and'  that  tbe  eartibs  have  increiased  in  ^p^tity  a  little  mih^ 
jre&y  and  vety  oooaideraUy  in  the  other  ptuaciples.  > 

JSuf^eriments  on  the  Egg  at  th$  End  of  the  third  W$ek^  or  fkt 

*■  thefuU  Period  of  Incubation^ 

At  this  period  an  egg  has  lost  upon  an  average  about  160 

■ 

^  .r^.^^Abput ^ ijtme  Harvey,  and  oilier  obflenren,  have  no^se^  the.a]?pean&ae^of  a 
curdy  or*  coagulatei^  substance  in  the  aesophagus,  crop,  stomach,  and  mtestmcA  <i£.Aq 
•Dimal.    btbi8a|iottioBQCtilim«(N/le(i|abumqlaboT^>lneBtioae^f'  ^i 


6f  the  JSgg during  trte^oHon.        • '^      i6& 

'^tiAl  fn  1000 ;  fiind  tile  ^ei^ts  of  its  constitttene  {nidieipks  in 
their  moist  state  and  without  boiling,  are  as  follows  i 


Residtnim  of  albumen,  meiubMi^bes,  Sec.   !29'4 

Animal...... ;..............  56S'l 

Yfelk Ifff'l 

Shell  attd  loss. '.................. . .  247-7 


1000-0 


I     » 


"  At  ihis  period  all  tlie  important  changes  of  incubation  are 
completed,  xhe  albumen  hasno^  disappeared,  or  is  reduced  tD 
a  few  dried  membranes  and  an  earthy  residuum  (appareiitly  con- 
sisting of  the  original  earthy  matter  of  the  albumen  Ifhich  has 
j^emained  unappropriated).  The  yelk  is  considerably  increased 
in  size,*  and  is  taken  into  the  abdomen  of  the  chick ;  while  the 
animal  has  attained  a  weight  nearly  corresponding  to  the  original 
weiffht  of  the  albumen,  added  to  that  lost  by  the  yelk,  fhinus  )lie 
tpt^  weight  sustained  by  the  egg  during  incubation.  The  alka- 
Uae  matters  SM^id  chlorine  which  iiaye  be^n  decreasing  from  the 
domnlencement  of  incubation,  hajre  now  undergonis  further  dimU 
nution  in  quantity,  while  the  earthy  matters  have  increased  in  the 
moMi  strihng  manmr..  The  other  psinciple^;  te^zii  to  h^ve  isulffred 
veiy  litdet  change  in  quantity  .^^ 


;..;.    1 
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Itesiduainof albumen, 
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0-04 
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0-12 


0*62 
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cla, 
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ditto. 
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Sfi  I^out  oh#<BV^M,  tfiti  tik%  Anyysdft  iti  his  pupit  tveself  oled 
as  the  most  |Hsi^feol^  Ironi  a  tan^ty  of  dfharii  made  4tt  datih  fiBlM, 
dl  of  which  oonfirm  the  results  he  han  given :  and  h^  then  states 
^bil  Ciohdttisi^s  IVom  th^l>  thus  :  -^  ^ «        r>  l 

''These  ex^driiftentS)  then,  d«mo)Eislrate/  or  tender  prdbabl^y 
Urn  fyXl9^i^$  drcumstanc^s  t 


•*^^hM  tteea  dct)ied  or  cbiUsd  )>j  am  iij$tai|.efl|;f^y  iCtdb^^ 


V  ^^ll«^^baliitlicriteiitit«r  wfi^its  of  ibe  canrtilatiii  fdbdfim*^ 
jKfefteiit>egg»vEiyiTefy:'consideraMy.  >  .-.  nii 

^2^  That  flLQ  egg  loses  aboai  o^e^sixth  of  it»  weight  during 
ineabatiion^  a^quantity  amotititing  to  eight  times' as ^ailMfa'Wi1^ 
loses  in  the  same  time  under  ordinary  eirounustane^s. '  -         ^  < ' 

<^3«.ThaiintkeearUer  stages  ofincubationy  an  iMetchangd  of 
principles  itdbesi  ^aoe  between  the  yelk  and  a  portion  oi*  1b^ 
alblimen^  that  this  interchange  is  confined  on  me  pltit  ef  tbe^ 
ifjelk  to  ulitde  of  its  oily  matter^  which  is  found  mixed  with^ibe 
aboire»«i^ntioned  albumen ;  that  this  portion  of  albumen  undeN 
goef  aome  remarkable  changes,  ai|d  is  converted  into-  a  siAM 
stanioe  analogous  in  its  appearance,  as  well  as  inr  some  of  its' 
properti^;  to  the  curd  of  milk  ;  and  lastly^  that  a  portion  of  diO 
watery  and  si^ne  portion  of  the  albumen  is  found  mixed  witb 
tfa&  yelk^  which  becomes  thus  apparently  increased  in  sizfe/ 
.  **  4.  lliat  as. incubation  proceeds,  the  saUne'  and  watery  partiei 
again;  qnit  the  yelk^  which  is  thuii  reduced  to  its  ori^nal  btdk  3 
ttraitin<thC'l«st  week  of  the  process/ it  undergo^  stiill  further 
dsminutidn  -in  ^weight,  and  loses  the  gteaiier  porttoii  of  its  pbiys^ 
phoi«fa,lwhidh  isfaond  in  the  animal  converted  into  phospttorio 
abid^vdrid  in  Union  witli  Kmt,  constituting  its  b(wy'nkek^ortr9cad 
la]iitly>><ihat  this  lime  does  not  originally  exist  in  th'e'reee«l1^^^> 
Initui^  derired  from  some  unknown  source  during  the  pttjoess'cf 
iatedbatibh.^?  .•.:-•■ ''.'•■•  ■■  •'  ■         "''"^ 

^j 'Dp^  FbrQtttcotteMes  this  'Valuable  oommtinicatioir  withBome 
i^emarks'  on)  the  uses  of  the  yelk,  and  the  appan^nt  ^en^sratiod^^ 
terthy.  Aiatter^.  llhe  ppiniotif  ^'  tiiait  the  ye&  is  anah)gott«  to  iH^ 
milk  of  viviparous  animals,  but  more  concentrated,  and-tfisft^ 
chief  use  is  to  afford  apabulum^to^the  young  animal  during  incu* 
bation,"  is,  he  says,  "corroborated  in  a  striking  manner  oy  the 
|irei8«t{inicga«iy«;?^' .  ■'   ''''  '-■"  •     '  /  -"'i^  '  -'^i 

o.f¥Wi^.r^speiitJto4iieelrdry  matter  found  it  die  skite|;ontif 
flieucbiek  wken  it^iiite  ti^e  )»hel}/'  eontinueei  Dr.  P.  ^'  f  tbin|f  f 
buLYminotii^  sissert, 'nftet  the  most  ^ati^nt  and  attetitiYeinires^ 
tigation,  that  it  does  not  pre-exist  tn  the,  recent  fgg^;;;eertaih^ 
not,  at  least,  in  any  known  state.  The  only  possible  sources, 
Jl^ereforp^jhj^npeit  ^aA.b^^  derived,  %mfrom.^e.^heII^  cqc  tr^i^js- 
mutafibnifrQi^a.pii^  U  be  actua&y.dMiwil 

from  the  shell,  cannot  be  determined  by  chemistry ;  because,  as 
we  have  seen^  the  shells  of  different  eggs  differ  so  much,  that  the 
^application  of  averages  is  out  of  the  question;  and  we  are  of 
course  precluded  from  ascertaining  the  exact  qaantity  of  lime 
any  particular,  shell,  originally'  contains.  There  are,  nowever, 
very  strong  reasons  for  believing,  that  the  earthy  matter  is  not 
denved  from  the  shell.  In  the  first  place,  the  membrana^puta- 
minis  never  becomes  vascular,  and  seems  analogous  to  the  epi- 
dermis ;  hence  the  lime  of  the  shell,  which  is  exterior  to  this 
membraae,  is  generally  considered  by  physiologists  as  ex^ni^ 


^MsmU^r:  *  it  19^  thfirefore,  extremely  clifficuk  to  conceiire  bow 
the  earth  in  question  can  be  introduced  into  the  economy  of  4^- 
ejudi;  frcw  Uiis  source^-  particuiarli^'.dunng.the  laftt'l^edif'  of 
inoubHtihOii^  when  a  very  large  portion  of  the  mmbmmem'mm 
actually  separated  from  < the.  shelL  S^condi]r»»  hoA  theidtnmim 
tod  jelk  Qontaini  at  the  end  of  ineubaiion^.aediMdiefab'le  pro^ 
p«|etion  of  earthy  matter  (the  yelk  apparto0y  mote  than  it  dUl 
^giniftlVif))  why  is  thi^not  app^rittted  in  preference  to*  4iiat 
exiff^ff^in  the  fiheil?  Ifi  oppositibn  to  these  wefgammitM^  it  ^ivfll 
be.dpubtless  stated,  that  the  shell  of  the  egg  becomes  tncitde  a^ 
tbe  ead-ofinenbation^and  appears  to  undergo^  daring. that  pro«> 
ee^s^  some  other  changes  not  a^  present  mi&rstood*  To  wUcb. 
it  mkj  be  answered^  that  this  bnttleness  has  been  attittnite^  tp 
the^^epAration  of  the  membvana^  putaminis^  and  the  exsiccatioar 
of  the  parta  by  so  long  an  exposure  to  thelieat  necessary  jto  thfar 
pfoo^ss  of  incubation ;  and  in  this  manner  all  the  known  cbtages 
]nddaci»d  in  the  shell  by  incubation  may,  oerhaps,  bb  sa^faof^ 
rilyi  aoc6imted  for*.  Until,  therefore,  it  oe  deomnstiriteed  HuHi 
souiei  other  changes  take  place  in  the  shell,  I  confess  tins  argi^ 
ment  doi^  lapt  seem  to  me  to  have  much  weights  IJiy^nq 
tncMin^  wish,  however^  to  be  understood  to^Msedi^tbat libe eavth 
jf«o^<deriMed 'from,  the  shell;  because,  in  this  elides  fhe^x^idgfi 
tdteroBtivf  left  me  10  to  assert^  that  it  is  formed  by  tranamntatioii 
from  other  matter;  an  assertion,  which  I  confess  tnydelf  not  boU 
emwgiijto  make,  io  the.  p^sent  state  of  pur  knbwledge,  Jibweirer 
fttrongly  I  mfiy  be  inclined  to  believe  tiiat,  within  Certain  limit^ 
thd^  power  is'  to  be  ranked  among  tbe  capabOtties  of  the  rim 
soengies^^V  '^'a 

ii';.:!  _,  :;  ,  •'.[,  .-.  •      "  ■  )  ^'  "   .  ,,..•,•  •;:  f    ■•;  > 

Dr.  Prout  has  requested  me  to  insert  the  foUbwiiigeoReolioii 
tut  Ok^Asfsais^.m  hia  paper  :'^In  the  twenty^seGond  p-g^  tf  fte 
bapeir  iUeit,  or  p«  39b  of  the  Ptuk>8ophical  Tmnsaetioito^tiineiO 
fcom>  the!  bottom, /or  ''  after  incubation/'  rMMi:^'talber  it/ bad 

kftjtheegg.^-^^Eiw^    >  •   ..  t  ,:".'i.'»..jt 

>:--••.•••  ■     •  .    •  ■.-'.  .   .   '     "     ,  '>'»!. 

^  **  H^  m  essay  ^  On  tbe  Cotmezian  between  the  Vascolar  and  EktnuVaicalar 
rMatflT  AiObaUs'  l»y  Sir  A,  CariUe^ThooMon'a  AnmOiy  voL  fL  f.  m>.»'    '  ^ ' '  -/ 

■>t:  .",'....  ^  ii  '-,.:>  i     •        .      ;    •  .     ,  ■   :i.' '  •.  ,^'.  ^  ^;iJ'  .'((., ii 

'.lit  rrri:  .  ^"    i.-'     *   ■'  .-■    .1.  •:••'..:>•-::,    i  ;.••  p*?   v/ifij  av/ 

'\(i'j:/      .','    .   ;.'    ;  .    .        :  •         ^.  .'  ..v  ••  J    't'>  5V.i'f;r^/ltU|ft 

yiuii  1.1  v:fj.  ..'J-  J .  ■  '■     •■'  ';     .    •  '     ^^   .'    ^  1'.-  .-:.;   -^--viio*) 

.-jjijiu  ':(»jr.»'«r    u     ■      .;   •' i       •'•   -'       '        '    '        ''•   .■-■.  •  b  .vii-lh 
-it'.,  ••  {.I  «  J  '.'•'  '_'*    •*.•..  -'...:.:••'.•     i:    ».••'  1*.' "'ii  <nHiii 
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Summatv  of  a.Meteorohgical  TabU  kept  at  Bushev  Heath  dmring 
,    .      1822.    By  Col,  Beaufoy,  FRS. 
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4 
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89^197  / 

51^0 

7S«0 

3*479 

1*930 

51*4 

0 

3 

8 
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0 

81 

1 
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4 
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80*337 
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77 
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6(ea«Mt1tBUjdit«f  IbetbomomiCa  doling tb9  year  wii  June  the  10th; 

yit,  18i<>,  Dycemlier  the  30th. 

fl^  Uh}«lt  ffan^to  t!|e  one  pubVahcd  in  ihe  AtrnfOi  6fPhUo90fhy^  Feb.  18ttl» 


Article  IV. 

Astronomical  Observatiom,  1822,  1823,  ' ' 

:     :   ..  By  Col.  Beaufojr,  FRS. 

Bushey  Heath,  near  Stanmore* 

Latitade  5P  37'  44*3"  North.    Longitude  West  in  time  1'  80*93": 

Dee.  81.  Bmenbti  of   Jttpiter*«    ^taxd  C  7h  43'  iS*^  M ean  l%i|e  M  BttilMy;  " 

satellite 2  7  45  19    Mean  Time  at  OiieenwUiii. 

Dec.  85.  Emexaion     of    Jupiter's    first  (  9  88  49    Mean  Time  «t  Bushey. 

satellite }  9  30  10    Mean  Time  at  Oreenwidu 

Dec  88.  Egresa     of  Jupiter*s  third  sa-  (  8  86  88    Mean  Time  at  Bushey. ' 

tellite i  8  87  49    Mean  Time  at  OreraiWidii 

Dec.  88.  Emersion    of  Jupiter's    third  5  1 1  45  47    Mean  Time  at  Bushey. 

satellite 2^1  47  08    Mean  Time  i^  Oree&Wich. 

Dec.  89.  Emersion   of  Jupiter's  second  (  9  36  80    Mean  Time  at  Bushey. 

satellite .,,1  9  37  41  ' Mean  Time  at  Greenwiiiu 

Jan.    8.  Emersion    of    JupHer's    first  5  13  19  53    Mean  Time  alt  Buahef. 

iattUite.....i. 2  ^^  ^^  ^^    MeaaTlmAtChreeniridi. 
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ARrt^LifV, 

•  f 

Jfji  Mt^Ai  hffhe'frocesi  Qfmehii^g  CoMer  as  eonduciei  a$  the 
Hfijhd  popper  Works,  near  Swansea,  dj  John  H® W  Vivjari^ 
£aq.  FRo.  MGS« 

[H^Lying  latgly  been  consulted  by  lllessr^.  Vivian  and  Sons,  ^ 
proprietory  of  tie  Hafod  Cppp^r  >Vor^§/  ^^  to  ti^g^^sj^ 
\fhicl)L  th^  incpnvaQieQce  arising  froni  the  sigapke  of  th^  coppep 
wprks  n^ig^ht  I)e  reme4i^d^  ^he  following  apcount,  fpnping  a  p^rt 
of  Aie^srs.  Vivian's  statement^  appe^r^d  to  me  tp  pos^e^s  inuch 
general  interest :  j^  therefore,  requested}  and  readily  obt^Qed| . 
p^rjuission  to  publish  iL-r-EditJ) 

'tnn  copper  ores  ^melted  in  th,e  wor^s  in  Squth  Wales  are  ^r 
the  mpst  part  raised  in  the  mines  of  Cornwall  and  Devon.'  TJ^ey 
consist  chiefly  of  yiellow  popper  ore'  oj:  coppeir  pyrites^  and  Ae 
grey  sulpharet  of  copper.  The  yellow  ore  is  a  compound  of 
splphiir,  iroi^^  and  copper,  in  nearly  eqaal  propprtions.  Th<=|^ 
grey  ore,  at  lea^t  what  is  known  in  Corn waA  under  (;ha|:  (}eno-' 
ndnation,  is  almost  a  pure  sulphnret  of  copper  containing  about 
80  per  Qent.  of  m^tal^  Yejlow  ore,  which  is  by  ftit  the  n^ost 
abundant,  is  usually  accompanied  by  iron  pyritps,  or  sulp)iuret 
of  iron^  Th4  earthy  n^inerals  that  occur'  kith  these  metallic 
substances  are  chit^fly  *  siliceptis,  aldioagh  i^  some  piines  the 
veins  are  of  an  argillaceous  or  clayey  nature,  while  in  others  they' 
cont^n  fluor  spar,  or  fluate  of  lime.  Thus  the  cofnpone^l;  par^ 
of  the  Cornisn  copper  ores,  as  prepared  for  smeltmg,  may  be' 
said  to  be  sulphur,  copper,  iron,  and  from  60  to  70  per  cent,  at 
earthy  matter.  To  thefee  may  be  added,  as  accident^,  tin  and 
^senicj  fpr  although  these  substances  are  i^ot  chemically 
combined  with  the  copper,  still  as  the  ore^  of  tin  ^nd  copper  fre- 
quently occur  ifi  the  same  vein,  it  is  impossible  to  effect  thjeir^ 
complete  separation  by  mechanical  means.*'  'ftie  qutolitjr,  how- 
ever, compared  with  the  substances  above  enumerated,  is  incon- 
siderable ;  for  as  the  miner  is  not  paid  for  the  tin  when  contained 
in  copper  ores,  it  is  of  course  his  interest  to  separate  itas  clean 
as  possible.  The  arsenic  is  derived  from  the  arsenical  pyrites 
which  usually  accompanies  tin  ores.  The  average  proauce  in 
copper  may  b^  stated  at  8-^  per  cent. 

The  ores  are  conveyed  from  Cornwall  to  Wales  to  be  smelted 
on  account  of  the  supply  of  fuel,  as  not  only  carrying  the  smaller 
quantity  to  the  greater,  the  .ore  to  the  coal,.but  because  the  v^p- 
sels  load  back  coat  for  the  use  of  the  engine&of  the  mines.  The 
principal  smelting  works  are  situated  on  the  navigable  rivers  of 
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'Swansea  and  Neath.  The  processes  in  a  copper  work  are  simple : 
they  consist  of  alternate  calcinations  and  fusions.  By  the  former 
the  volatile  matter  is  expelled,  and  the  metals  previously  com- 
bined with  the -popper  oxidized,  the  general  fn^huJifty  of  the  mass 
being  thereby  mcreased.  The  calcination  is  in  fact  a  prepara*- 
tory  process  to  the  fusion,  in  which  the  me.tallic  oxides  and 
earthy  matters,  being  rendered  specitically  lighter  than  the  metals, 
float  (^  the  Hurface,  and  are  skimmed  on?  as  slags.    J 

The  flipiaces  an  which  these  operations  are  perfohned  are 
revertieratory,  ai^d  of  the  usual  construction.  The  substance  to 
'  be  acted  on  is  placed  on  the  body  of  the  furnace  or  hearth,  which 
is  bepfirated  from  the  fire  place  by  a  bridge  of  liricks  abput  tw6 
feat  iii  ihickness.  The  fliame  pasies  over  this  bridge,  and,'Teverf 
befatnig  along  the  roof  of  the  furnace,  produces  the  reqiHre4 
teiwei*ature,  and  escapes  with  any  volatile  matter  that  may  he 
diaei^^aged  from  the|  ore  or  metallic  sulphurets  through  a  A\xe 
atth^^ppositeextrev^tyof  the  fujrnace,  which  ilu^  communics^es 
with  a  perpendicul9,r  stack  or  chimney. 

fli^l^/umaces  «re  ofUo  descriptions,  varying  In  their  dimeii: 
4oiigraiid  jnterni^t/orm.  The  calcining  furnaces,  Qrcalciner8,ieri^ 
i  u^SiBe^"  With  four  do(>rs  or  openings,  two  on  each  side  th(^ 
f  iitiace^  for  tha^onvenience  of  ^tirring  the  ore,  and  drawing  it 
oQtof  the  furnace  when  calcined.^  They  vary  in  t^eir  dimensionsi 
but  are  commonly  from  17  to  19  feet  in  length  fcom  the  l]iridgq 
to  the  flue,  and  from  14  to  16  im  width;  the  fire-*place  hom^^ 
to  5  feet  across  by  3  feet. 

The  melting  furnaces  are  much  smaller  than  the  calciners, 
not  exceeding  11  or  llj-  feet  in  length  hy  Z^  or  8  feet  in  the 
broadest  part :  the  firfe-jpl'ace  is  larger  in  propprtidu  to  the  body 
of  the  furnace  than  in  the  calciner,  being  usually  fr6m  3^  to  4  feet 
across,  and  3  or  3-^  feet  wide,  as  a  himi  temperature  is  required 
to  bring  the  substances  with  as. little  delay/as^ possible;  into 
fusion.  These  furnaces  have  Only  one  'do6r,,,wJ^ich  is  in  the 
front  part  of  the  furnace^  ,Th?.  accompariyiog  sketches  may 
convey  somelde3.''6i  ^Jie  conStmfetiohbi  these,  fifr^^cps  ;  fig.  1 
being  a  plan  of  a  cal6iiii6r ;  fig.  2  of  a  melting  TOrn'aide. 
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Theproceases  are  conducted  in  the  following  order : 

1.  The  copper  ore  calcined. 

2.  Calcined  ore  melted. 

3.  Coarse  *  metal  from  Process  2,  calcined. 

4.  Calcined  coarse  metal  melted. 

5.  Finet  metal  from  Process  4  calcined. 

6.  Calcined  fine  metal  melted. 

7.  Copper  from  Process  6  roasted.. 

8.  Coarse  or  blistered  copper  refined. 


km. 


*  Helil,  moms  ndpfaiuet  when  thos  used ;  and  coane  metal,  solphurdt  of  eopfa  and 


i  line  metal,  ditt9  with  larger  jpDogatHaa  of  oopper. 
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U&  Mr.  Vh9um'$  Account  i^th^  fl^tj 

Procsbb  I. — The  Cakinatwn  of  the  Ore. 

The  copper  ores,  when  discharged  from  the  vessels  in  which 
they  are  brought  ftom  Cornwall,  are  wheeled  into  .yards  or  plots 
contiguous  to  the  works,  and  there  deposited,  one  cargo  OTer 
the  other,  so  that,  when  cut  down  perpendicularly  to  be  carried 
to  the  furnaces,  a  tolerably  general  mixture  is  formed  of  the  ores 
of  the  county.  This  is  always  desirable  in  a  smelting  work,  as, 
the  ores  being  of  different  qualities  and  component  parts,  the  one 
acts  as  a  flux  for  the  other.  A  more  accurate  mixture,  calctdated 
from  the  chemical  analysis  of  each  parcel  of  ore,  might  be  prefera- 
ble j  but  this  oil  alarge.scale  cannot  be  practised,  as  it  would  be 
impossible  to  keep  the  ores  separate,  on  the  different  wharfs  iit 
Cornwall,  to  ship  them  separately,  and  to  have  sufficient  space  on 
the  wharfs  at  the  works  to  receive  them. 

The  ore  in  the  yard  is  weighed  over  to  the  calciner-men 
in  bosses,  containing  each  one  hundred  weight.  These  lure 
carried  on  men's  shoulders  to  the  calciners,  and  emptied 
into  iron  bins  or  hoppers,  formed  by  four  plates  of  cast  iron 
tapering  to  the  bottom,  placed  oyer  the  roof  of  the  furnace,  and 
supported  by  wrought  iron  frames  resting  on  its  sides.  From 
tjhese  bins,  the  ore  is  passed  into  the  calciner  through  a  hole  in 
the  roof  immediately  below  the  bottom  of  the  hopper.  Two  of 
these  bins  are  usually  placed  over  each  calciner,  and  neady 
opposite  the  side  doors,  so  that  the  charge  of  ore,  when  let  intd 
the  furnace,  may  be  conveniently  spread,  which  is  done  by  means 
of  long  iron  tools,  called  stirring  rabbles. 

This  charge  of  ore  usually  consists  of  three  to  three  and  a  half 
tons.  It  is  distributed  equally  over  the  bottom  of  the  calciner, 
whichismade  offire  bricks  or  square  tiles.  The  fire  is  then  gradually 
increased :  so  that  towards  the  end  of  the  process,  which  las& 
12  hours,  the  heat  is  as  great  as  the  ore  will  bear  without  being 
fused  or  baked  together.  To  prevent  this  taking  place,  and  to 
assist  the  disengagement  of  the  sulphur,  the  ore  is  frequently 
stirred  during  the  operation,  and  fresh  surfaces  ejtposed.  At  the 
expiration  of  the  12  hours,  the  charge  is  drawn  oilt  through  holes 
in  the  bottom  of  the  calciner,  of  which  there  is  one  opposite  to 
each  door,  and,  falling  under  the  arch  of  the  furnace,  remains 
there  till  it  is  sufficiently  cool  to  be  removed,  when  water  is 
thrown  over  it  to  prevent  the  escape  of  the  finer  pardcles^  it  is 
then  put  into  barrows,  and  wheeled  to  the  proper  depots.  In  this 
state  it  is  called  calcined  ore.  If  the  process  has  been  well 
conducted,  the  ore  is  black  and  powdery.  The  diurk  colour  is 
no  doubt  owing  to  a  portion  of  the  iron  being  oxidised  durmg 
the  process,  by  which  the  ores  acquire  an  increased  degree  of 
fusibilitv.  The  quantity  of  iron  oxidized  during  the  fif^t  caloina- 
tion  is,  nowever,  small  in  proportion  to  the  contents  in  the  ore, 
as  the  metalis  protected  from  the  action  of  the  air  by  the  ma^s 
of  earthy  matter  with  which  it  is  combined^  and  by  Vxe  sulphoff 
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ili(foiifit  volatile  WbstimoM.  lfhe  Wlt>htiir  that  is  expelled  %i 
ittiio  part  sublimed  aa  flowers  of  sulphur,  but  is  all  acidifieq;  , 
and  the  proeem  bdm^  oonducted  with  admission  of  atmospberio 
fir  is  property  a  rpasting.  .    >. 

Tnoc^Bs  Ih-^  The  MtUing  of  the  Cakimd  Ore.   .    . 

The  calcined  ore  is  delivered,  as  in  the  raw  state;  to  tbeWOflCrf 
n^n  in  boxes  contaii^ing  1  cwt.  each.  The  charge  is  deposited 
in  the  same  manner  in  a  bin  placed  on  tbe  top  of  tile  famacer^ 
and  from  ihence  psM^sed  into  the  interior  as  required.  When  th«: 
charge  is  let  down  and  spread  over  the  bottom^  .the  door  of  the 
fbmace  is  put  uj^^  and  well  luted.  Some  slags  from  the  fUsion  of 
the  coarse  metal  Or  sulphuret  are  added>  not  only  on  Ttccount  of 
the  copper  they  contain,  but  to  assist  the  fusion  Of  the  ore,  beings 
chiefly  composed  of  oxide  of  iron.  These  are  thrown  into  th^ 
furnace  through  the  front  door. 

After  the  furnace  is  charged,  the  fire  is  made  Up,  and  the  maJa' 
object  of  the  smelter  is  to  bring  the  substances  into  fusion  t  it  isy 
therefore^  in  this  respect  different  from  the  calcining  process. 
When  the  ore  is  melted^  the  door  of  the  furnace  is  talen  dOwn^ 
and  the  liquid  mass  well  rabbled,  or  stirred,  so  as  to  allow  of 
Hke  complete  separation  of  the  metallic  paiticles  from  the 
slags  or  earthy  matters,  and  to  get  the  cnarge  clear '  of  Ihei 
bottom  of  the  furnace,  which  is  made  of  sand,  aiid  soon  becomes 
impregnated  with  metal.  The  furnace  being  ready ;  that  is,  thd 
substances  being  in  perfect  fusion,  the  smelter  takes  an  iron 
rabble,  and  skims  ofl,  through  the  front  door,  the  sand  or  slags 
consisting  of  the  earthy  matters  contained  in  the  ore,  and  any 
metallic  oxides  that  may  have  been  formed,  which,  being  speci*^ 
fically  lighter  than  the  metals  in  the  state  of  sulphuret,  float  oti 
the  surface.  When  the  metal  in  the  furnace  is  freed  from  sTagtej 
the  smelter  lets  down  a  second  charge  of  ore,  and  proceeds  with 
it  in  the  same  manner  as  with  the  first;  and  this  he  rep'eats^ until 
the  metal  collected  in  the  bottom  of  the  furnace  is  a^  high  as 
the  furnace  will  admit  of  without  flowing  out  at  the  door,  whidh 
is  usually  after  the  third  charge ;  he  then  opens  a  hole,  called  the 
tappinjg  hole>  in  the  side  of  the  furnace,  through  which  the  meti^ 
Hows  mto  an  adjoining  pit  filled  with  water.  It  thus  becomes 
granulated,  and  collects  in  a  pan  at  the  bottom  of  the  cistern,, 
which  is  raised  by  means  of  a  Crane.  It  is  t^en  filled  into  bar- 
rtVws^  and  wheeled  to  the  place  appointed  for  its  reception'. 

The  slags  received  into  moulds  made  in  sand  in  the  front  of  the 
furnace,  are  removed  afler  each  charge,^and  wheeled  outofthe  work 
to  the  slag  banky  where  they  are  broken,  and  carefully  examined ; 
any  pieces  found  to  contain  particles  of  metal,  are  returned  to  the 
smelter  to  be  remelted;  and  unless  the  slag  is  very  thick  and 
teAacious,  the  copper  which  they  may  contain  is  lx)und  at  the 
bottojn.;  What  is  clean  or  free  of  nietal  is  rejected.  Th^s^ 
rfags  are  composed  of  the  ejirthy  matters  contained  in  tbo  ora 


ittdtK^oad&s  oftuoa  ttnd  biiter  m«i»k  4iat  ii^t»*lfixdbiMiil{ 
^e.eopperr  .  TheoKide  of  iron  gives  them  aUack  <lQloiiiiUi>iTUd 
likx^  QTv^iiartz  .r^nninit  ia  part. unf used,  and  giras  thetflagiia 
porphyntiGappearancew  ..       *  r.  «    ,*iMiii() 

Iii  this  process,  the  copper  is  concentrated,  and  a.  mass  p  of 
aliiff  with  whieli'it  ww  combined  in  the  ore  ^&t  ri^  b(.    The 

rumlated  Metal  iiauall]^  contains  about  one^thiid  <3{  cop|ier^<'  11 
)tlMis  fomr'  timies'  as  rich  as.  the  ore,  and  (saaBt  conseqaentlji 
JjlMe  'diminisfaed  ih  bulk  ^  in  tfaie  same  proportionij  Ita  ebt^f^ebDM 
pm^  parts  are  sulphur,  coppery  and  iron.!  <>  i     laui 

k  iThe  mostiraportantpointtobe  attended  to  in  thispnoueEisiis  la 
iuko  a  flcud  ffood  raixtuiB  of  earths  and'metals,,  so  that4ihe  ccqipM 
wfa^'is  combined  widi  the«uiphiur>imay  from  itsgreaters^eoifia 
gravity;  settle  tit  the  bottom,  and  yiaidolean  slagsi  ••  >Thitt<>bjadt 
M  effected.ohieflv  by  means  of  metallic  oxides,  the. :riags  woi 
Process  4,  which  are  meked  witjh  the  ore^  bjsing  almost  whoU^F 
Uaek  ioiAe  of  irOn.  <  When  the  ores^veJiFery'Stubbom:)or  ^m- 
cwlt  to  melt,  a  bozof  fluor  spar  is  added:  to  the  ohange,  ibub  it  is 
not  desirable  to  increase  the  bulk  of  matter  in«  the  furnace  mdesa 
leoHured*  ^  ..  .  .  ,.i-  .  ■.  'i        ••••:.;■(•  i.i'uj 

•  ^  Ijlve  m^  work  roumd  the  24  hours,  and  commonly  -melt  m  ikm 
time  five  charges.  Under  favourable,  ciroamstances,  eus  ^fmibU 
Of  e,  strong  coed,  furnace  in  good  repair^  they  evendosixohari^es* 
They  are  paid  by  the  ton.  i.:  ^  ^^ 


• . » / .  ''i. 


Process  III.— Ca/cma/wn  o^tke  Coarse  Metal,  the  Prqd^Qtfif 

.  ihenrst  Fusioru ,  ,         •    '  . 

•^  •  I        '  •Ml  •  ■         H  I  .  ••    • 

This  is  conducted  in  precisely  a  similar  manner  to.  the  x^akin* 
pg  of  the  ore  The  charge  is  nearly  of  the  same  .weiight;:but  aA 
it  }s  desirable  to  oxidize  the  iron^  which  is  more  readily  efiSected 
in  this  process  than  in  the  ore  calciners,  where  it  is  protected 
from  the  actimi  of  tBe  air  by  the  earthy  matters  with'  which  it  is 
:<Miibiiied«  the  charge  xemains  24;hours  in  the  furnpM;«^.an(}  dur- 
ing that  time  is  repeatedly  stirred  and  turned.  The.be^t  d^Wg 
the  first  si;c.  hours  should  be  moderate,,  and  from  that  time  gra- 
dually increased  \o  the  end  of  the  operation.  •     •  ^ 

PRaGl9SslV« — Melting  ofthJt  Coarse  Metal  aftfir  %t  ha^  m^er;- 

gone  Calcination. ,  .     .j. 

This  is  performed  in  furnaces  precisely  sipiilar  in  construction 
to  thojse  in  which  the  ore  is  melted  ;  and  with  the  calcined  metal 
uM  nieltedsome  slags  from  the  last  operations  inthe  wotks'^&ich 
QO'ititain  some  oxide  of  copper,  as  likewise  piecefs  ^of  fi^^ii^oeboc^ 
tom§  impregnated  with  metkl,  the  proportion  of  eac^'^&it;]^Ug 
a^drditig  to  the  stock  or  to  the  quali^  of  the  calcined  i^^taL 
'  The  chetnicfeil  eflfect  w^hich  takes  place  is,  that  the  oxide  of  cop- 
perih  the  slags  becomefe  reduced  by  a  portion  of  the  sulphtir  wbfeh 
.(6dnibhies  witn  the  oxygen,  and  passes  ofFas  gulphuroiid  acid  gas, 
^hile^tbe  metal  thttsreduced  enters  into  combination  w)tb4heMMd« 


{Anrelki'/iiliat  di6k!e  laay  be  a^  Bofficient  f|iianlitv^dr4Kilpttti/»te 
tUeffurnaob  to./|iromote  these  <}Iiames/it  is  someQ&esneQesaaifil^/ 
vhm-lhfilc£dchi5d  met^l  t&iiia  ftu[ward  abate^  to  i^rryjc  smm 
quantity  pf  raw  or  uncalcined  metal,  so  that  a  deaii[  slag^  Wy^bq 
bbtaaned^i'   ■■a-:'','.'   /.-•.•-•"•    .'  . '."■        ■*    .,   .     '  ;'l 

MlThe.dags:  fi^  this  bpeiration  kre  skimmed  iofftbrbtiglLlte 
flont  dopr^  asria  the  ore  fumaicesV  They  havfe  ahidhs^eoifttt 
ghivity^a^  should  be  sharp,  well  mtited,  aad  freenrdm  wbtu 
iDitbe)  bddy  df  sla^^ '  Such  particles  of  ihetal  daakse  dnu)lm>«fii[ 
which,  from  the  winixess  of  the  8|a(g9y,will  bommoaly  Ju^npeni 
Bkottldrsink'tothe  bottom  of  the  slag  wh(Ue  it  is  idi  theiimiid 
state*  Th^se  slag8> .  as.  has .  been  before  ohserred;  ^  ari-  sieMbedi 
with  *^b6  ore,, noit  only  for  tl;ie  putpese  of  extiiJactidg'tbep  cdppfer 
they*  isuby'bonti^n,  but  'oil  iaceovmt  .of  tiheilr  gfeeat  ftB3UH]itf;ja;;|' 
beiii^  composed  chiefly  of  the  black  oxide  of' iron^-tii^fasa 
9;ihdiiy,iand' act  as  solvents  forothesf  anbatanoetf^  efyrthy mati 
iMt^  focv  la  some  cases,  the; dags  from  the  ikietift  furobeM 
are-  melted  ixk  a  distinctifuirhace  with  some  small!  cqdL  or  oiidlio^ 
Badeoua-matter,:  and  in.  this;  case*  th^  alagdrresultingrtfaarcEfrfina 
are  even  sharper  than  those  from  the  metal  furnaces,  they  ham  a 
ecjnBtallihA  splendent  appearance^  and  crystals  ifcrefreqnemlljt'to 
bis:  oUepred  in  the  interior^  \  *  !.  »  il    .:.'j 

.>  ^helmetal  in.  the  metaVfurn^e,  ajler  the  8lag,ls  skimmdd.oii^ 
Is  either  tapped  into  water,  as  from  the:or^  furAaces^'Orwrffi 
jsand  be<k,  according  to  the  .mode  of  treatmemb'  it,i^to  be  subr 
JecM'tohi  s^ubfeeqilent  operations.  •^!h4he'  gWimdUW^tateT^it 
is  called  fine  metal;  in  the  solid  fbrih,  Wue  metal,  fromlhe  colour 
t)f^  M»  sdrfiicei. '  The  former  k  ptuctised  wbeb  the^metat  <  iB|(13*be 
brought  forward  by  odcination.^  Its  pr6dcicieiin  finecbp^erflH 
tbout'eo^^iroent;'  ■...•.-:.:■   -;.//    ,  :  - '  '.;• .,  -j:  ^i  .li 

-'|'1riiill$s{)eTfornied  in  the  saihe  miihtiet'  a's  the  tbaldilaiiotidf^l^ 
Process  Yl.^pfejitmg ijfitj^^^lcm^.f^n^;!^^ 


pure 


>rit  -'1 
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'V.  Process  Vu.—itoas^in^,_;/,V,;/;;^        ,| 

,:•  llHSvfis  ohidflyan  o;^idi«ing  proaess.   *It  i^> perfosii^Ji  ip,  %*• 
.jpiGutea.of  l^tetsame  d^s^^ription  as  tlm  melting  £(irna<^,:.ajl(t!|f]^l^ 
Mji^ti^gtii^b^d  by  the: eppeUation  cii' roas^e^^^  '    '•    ,    ,,;  r;  ^i    t 
1.  itjfeei  pigs,  of  co^rsi?<K)ppqr;  from  the  last:  prqcesB  afe  ii^te4,ifth> 

tefarq|aQe,  Qftd.^pofi^d  X6  th^^QtiCMHof  tbe,^ir:,.,wlMicji,4¥^W8 
Wgbf fc^^ifwrnacaa*  a  ^reat  beat ;  itbeieTOp^c5(tur^:i8.gf^4P»% 
^iiieri^^d.to  tbeiinelting  points  an^theexpulsJi^iOf.tbe.Kqi^U^s 


oiibef  ixletald  stSi  combined  witli  the  copper  al^  oltidized.  fbd 
charge,  is  txom  ^5  to  30  (^Wt.  Hie  metal  Is  fused  towards 
ite  erid  of  the  Operation,  which  Is  continued  fot  li  or  24 
nduh,  according  to  the  state  6f  folrwardness  wheii  filled  into 
^  fornace^  and  is  tapped  into  sand  beds.  ^  The  pigs,  are 
^oreflid  with  black  blisteis,  and  the  copper  in  this  state  isknown 
fy  thenamjB  of  blistered  copper.  In  the  interiot  of  the  piffs>  the 
metal  has  a  porous  honeycombed  appearance,  occasioned  by  the 
gas  formed  during  the  ebullition  which  takes  place  in  the 
sand  beds  on  tapping.  It  is  in  this  state  fit  for  the  refineiy,  the 
eopper  being  freed  from  dearly  all  the  siilphut,  iron,  and  otheif 
substances,  with  which  it  was  combined. 

Another  mode  of  forwarding  the  metal  for  the  refinery,  still 
bractised  in  soihe  works,  i^  by  repeated  roastings  from  the  state 
of  blue  or  fine  metal;  this,  however,  is  a  more  tedibUs  inethod 
oi^proceeding.  ^  . 

The  oxidizing  processes,  Whether  cbiiducted  In  a  caldher  or 
furnace,  depending  on  the  admission  of  atmospheric  air  into  the 
body  of  the  furnace,  are  greatly  assisted  by  a  patent,  the  excliir 

?ive  rigbt  to  which  we  purchased  of  Mr,  Shefiield,  the  inventor, 
ly  which  a  constant  stream  of  fresh  air  is  kept  passing  over  the 
metal.  This  is  effected  by  means  of  a  channel  farmed  in  the 
middle  of  the  bridge,  commuilicating  with  the  external  air  at  its 
two  extremities,  and  with  the  interior  of  the  furnacis  by  square 
holes  formed  in  the  bridge  at  right  angles  with  the  channel. 
iDhis  has  a  very  powerful  effect  in  forwarding  the  process,  and 
not  only  promotes  the  oxidation  of  the  metals,  but  has  the  effect 
of  ignibng  and  consuming  the  coal  smoke,  assists  in  the  disen- 
jgagement  of  the  sulphur,  and,  by  keeping  the  bridge  cool,  admits 
of  a  more  regular  heat  throughout  the  furnace. 

pRociEss  Vtli. — defining  &r  Toughening. 

The  refining  furnace  is  similar  in  construction  to  the  ttielting 
furnaces,  and  differs  only  in  the  arrangement  of  the  bottom,, 
which,  is  ftiade  of  $and,  imd  laid  with  an  incUnatioh  to  the 
front  door  instead  of  to  one  side,  as  is  the  case  in  those  fumtices 
in  which  the  metal  is  flowed  out ;  the  refined  copper  being 
taken  out  in  ladies  from  a  pool  formed  in  the  bottom  near  the 
front  door.  The  pigs  from  the  roasters  are  filled  into  the  fur- 
nace through  a  large  door  in  the  side.  The  heat  at  first  is  mode- 
rate^ so  as  to  complete  the  roasting  or  oxidizing  process,  should 
the  copper  not  be  quite  fine.  After  the  charge  is  run  down, 
and  there  is  a  good  heat  on  the  furnace,  the  front  door  is  taken 
doWb,  and  the  slags  skimmed  off;  an  assay  is  then  taken  out  by 
the  refiner  with  a  small  ladle,  and  broken  in  the  vice ;  and  from 
the  general  appearance  of  the  metal  in  and  out  of  the  furnace, 
the  state  of  the  fire*  &<5.  he  judges  whether  the  toughening  pro- 
eess  may  be  proceeded  withj  and  can  form  some  opinion^ 
to  the  quantity  of  pol^s  e^nd  charcoal  that  will  be  required 


rtSlJ  'Pfo6m  df  mlHng  Cdppef^»-  III 

fb  reiidei*  tt  raalkaMe,  01*5  •  as  it  k  termed,^  to  brftt^  ft  to  thfe 
prc^r  pitch.  The  copper  in  this  state  is  what  is  t^fmed 
a/y.  II  is  brtttie.  Is  bf  a  deep-i'ed  coloui:  iticUmng:  '^^  P"^!^^®* 
an  opeii  gi*aiti,  and  a  Ctystallin6  strttcfute.  lii  th6  pfbo^s 
of  toughenihg,  the  surfkfce  of  the  tnetal  in  the  furtiae^  is  flht 
Well  coveted  with  chafcoal.  A  fole  commotily  of  bitch  iS  iheti 
held  in  the  liquid  tnetal,  which  causes  considetable  ebidllfioil. 
Giving  to  the  evoltttion  of  gaseous  matter,  and  this  opetatibii 
of  poling  is  continued/ adding  occasionally  fresh  tmatco^, 
so  fliat  the  stirface  of  the  metal  maybe  kept  covfered'iititil  ftotii 
the  assays  which  the  tefliiet  from  time  td  time  takes,  he  petceives 
the  grain,  which  gradually  becomes  finer.  Is  perfectly  cloi^€!d,so  att 
feveti  to  assume  a  silky  polished  appearance  ill  the  assays  wh^it 
half  ctit  thi*bugh  and  broken,  aha  is  bec6mi6  of  a  lightrred 
coioiir.  He  then  makes  further  trial  of  its  malleability  by  taking 
out  a  small  quahtity  in  a  ladle,  and  pouritig  it  into  an  iron  mqulii^ 
and  when  set,  beating  it  dUl  while  hot  on  Sie  anvil  With  a  sleage. 
tf  it  is  soft  under  the  hammer,  and  does  hbt  Crack  at  thfe  edges, 
he  is  satisfied  of  its  malleability,  or  as  they  term  it,  that  it  hih 
its  proper  place^  and  directs  the  tnen  to  lade  it  out,  which  th^ 
do  m  iron  ladles  coated  with  clay,  pouring  it  iilto  pots  or  mqulro 
of  the  size  required  by  the  manufacturef.  The  usual  sli6  bf'tH^ 
^akes  for  coijatodn  purposes  is  12  iiichfes  Wide  by  18  in  letigUl. 

The  process  of  refining  or  toughening  copper  is  a  deltcati  ^ 
operation,  requiring  great  bare  ana  attention  on  the  patt  of  the  ^ 
refiner  to  keep  the  metal  in  the  malleable  State,  its  Surfk6^ 
should  be  kept  covered  with  charcoal,  otherwise  it  will  go  back 
between  the  founds  of  lading,  the  cakes  belug  allowed  to  Cool 
ih.  the  pot,  and  others  laded  thereon.  In  this  Ca^^,  ftesh  pdliti|^ 
must  be  had  recourse  to :  over-polihg  is  to  be  guarded  agalns^ 
as  the  metal  is  rendered  thereby  even  more  brittle  than  When  ih 
the  dry  state.  Its  colour  becomes  a  light  Vellowtsh-ted ;  its 
structure  fibrous.  When  this  is  found  td  be  tne  Case,  qt  as  they 
say,  gone  too  far  ^  the  refiner  directs  the  charcod  to  be  drawn  off 
the  flurfhce  of  the  metal,  and  thus  by  takiug  down  the  side  dodfi 
and  exposing  the  copper  to  the  action  of  the  aiir,  it  is  brought 
hack  to  its  proper  pitch  ;  that  is,  it  again  becomes  malleable. 

Ate  we  td  conclude  from  this,  that  copper  ifi  its  di'y  State  fe 
combined  With  a  minute  portion  of  dXygeti?  or  that  some  oltlde 
of  copper  is  diffused  through,  bt  combined  With,  the  fUetal;  thitt 
it  is  deprived  of  this  by  poung>  ahd  is  then  rendered  malleabte*; 
and  that,  when  gofte  too  far,  it  is  combined  with  i  minute  pottlbh 
of  Carbon ;  that,  like  iron,  either  substance  Will  reiider  it  brittle,  aM 
that  it  is  only  malleable  in  a  certain  intermediate  Stale  WhehtVee 
fi-om  both  carbon  and  oxygen  ?*  Ot  is  the  effect  of  the  pole  merely 

^  AAotiber  indication  of  the  {tf^S^Cd  «f  (Vx^h  in  the  dtf  tkfpp^^  iii  IdlUn^  fty  llle 
extraordinary  action  Which  it  has  Upon  the  iron  toiols  ;  they  hedniie  biighfcf  Uks  mf^^ki 
k  smith's  jRowgei  aod  •re  coMui^tid  much  n»ie  npidl^  ^i^ta\  wh^  ^f.  ^?j^g^  M^  « 

maUdibl^  vtatd.  -  -     '^ 


IS2  Mf^  Vhim'sMcdfua  (f  fie  (FStt 

BkechfUUcU>  tbmt^of  closing  the  grain,  and  alteaag,  lihe  ttxtiire«  6i 
stractnreoflihe metal?  ,    :•  i 

.  titifsi  frxemaikubk  circumstance  that  when  copper  is- gone  tod 
ftr,  itlioiddiies  slowly  on  the  surface,  thus  strengthenti^'tbi 
siippofiitibii  of  its  .being  combined  in  that  state  with  carbon^  as 
Uiat  Qufaetancej  from  its  union  with  the  oxygen  of  the  air, .  woulQ 
prevent  the  oxidation  of  the  metal.  The  surface  of  theliauitt 
'metal  in  the  furnace  is  also  more  than  usually  splendent  Wkcfa 
OTei'-pokd,  reflecting  every  brick  ib  the  roof,  being  th6n  qiiite 
fieenom  oxide.  -    .  r^. 

Sometimes  when  copper  is  difficult  to  refine,  a  few  poutids  id 
pig  Iktd  are  added  to  the  charges  of  copper.  The  leaoacts.aala 
piui£ier,  by  assistinff,  on  being  oxidized  itself,  the  oxidation  of 
the  iron  or  any  metsd  that  may.  remain  combined  with  the  cofipel?^ 
.tod  not,  as  imay  be  supposed,  by  uniting  with  the  copper,  dnd 
thereby  increasing  its  malleability.  This  is.  a  mistakien  notion^ 
and  may  lead  to  further  embarrassment,  as  the  smallest  portion 
of  lead  cdmbined  with  copper  renders  the  metal  difficult  to  picfcbj 
or-clean  fromoxide,  when  manufactured,  as  the  scale  6r  oxide 
will  not  rise  clean  from  the  surface  of  the  sheets.  The  lead  should 
be  added  immediately  on  the  door  being  taken  down  preparatoi9[ 
to  skimming,  and  the  copper  should  be  well  rabbled,  and  exposea 
to  the  action  of  the  air,  so  as  to  promote  the  entire  oxidattoa  of 
^elead.  ^  .        ...;  r. 

Copper  for  brass  making  is  granulated  that  its  surface,  may  bfr 
incffeased,  so  as  to  combine  more  readily  with  the  zine>  or  cakM 
inine.  ...    it 

This  is  effected  by  pouring  the  metal  from  the  ladles  Jn  whick 
it  is  taken  out  of  the  furnace  into  a  large  ladle  pierced  in  the 
bottom  vnth  holes,  and  supported  over  a  cistern  of  water.  The 
water  may  be  either  hot  or  cold,  according  to  the  form  to  be  giveft 
to  the  metal.  When  warm,  the  copper  assumes  a  round  fom^ 
and  is  called  bean  shot.  When  a  constant  supply  of  cold  watec 
•IS  kqpt  up,  the  metal  has  a  light  ragged  appearance,  atid  ib  called 
featfterea  shot.  The  former  is  the  state  in  which  it  is  prepared 
for  brass  wire-making.  ' 

Another  form  into  which  copper  is  cast,  chiefly  for  exports  t6 
the  EaS't  Indies^  is  in  pieces  of  the  length  of  six  inches,  ian^ 
weighing  about  eight  ounces  each.  These  are  called  Japan 
copper.  The  copper  is  dropped  from  the  moulds  immediately  on 
its  neconung  solid,  into  a  cistern  of  cold  water,  and  thus,  by  a  shgfat 
oxidation  of  the  metal,  the  sticks  of  copper  acquire  a  rich  k«d 
colour  on  the  surface*  '         <     ) 

The  charge  of  copper  in  the  refining  furnaces  at  Hafod  ia 
from  three  to  five  tons.  The  quantity  of  pure  copper  made 
weekly  in  the  Hafod  works,  is  from  40  to  50  tons.  In  the  12 
months  ending  Jun&SO,  1822,  the  purchases  of  or^  amopntedl  to 
24,40P  tons,  containing  2144  tons  of  pure  copper.  «..! 

Contiguous  to  the  Hafod  smelting  work  is  a  powerful  rolling  mill. 


i<)i8iiroiided'bj^.lifltsaimM^^  of  40moitoyUtiidte|{«iidi&oaitt^^ 
four  pair  of  roUs.  The  cakes .  of  copper  are  bnTetftaiMifaetiMrsd 
intb  sheeta'aiuf.sheathings  for  eapoct.  and  home  coosumptioD. 
kiisxpadDid  into-  oafies  .wkich-are  lowered" fifem  the  miUdinU^ 
¥6s$6lt|' {aad  forirarded  to  dife 'different'  maikets^  Thd  shrujff 
fhath,  tbe  edg^s  (cnt^^off  o]i^tntmnnigt'the'8beet^)i  and^epicJUe 
fltiifyo?iio£id&  ^f  copper,  that  is  edlleeted  iti'tiie  cistema  oo 
detoinff  ifaem^  <  are  sent  liaok  ta  the  >  refinery,  *  and  reoiekedw  • 
.'jjIo.'  oSu^  miUc^  situated  on  theirivier  about  two^miles  aJbore  these 
smelting  works^  and  worked  by  water  wheels,  are  also  two  pairs 
iifrbUs*! for  sheathing  copper;'  a  pair  of  rolls  for  col4  roHed 
sheathing  9. a  pai^  of  bolt  rolls^  and  two  hammers.  And  at  Hafo^ 
isanail  manufkctory  for  casting  mixed  metal  nails  and  8idkee| 
q£b3\  de8dri{ltions,  brasses  for  engines,  8^c.  * 

]•  >Thj8Be;>]eBtabIishments.  contain  .84. fbrnaces;  and  are  lighted 
^  gas<  lighte,  the  'operations  being,  continued  day  and'  night. 
/I  In  these  tixirkswifth  the  engine^  and  the  sfaipping  dependent  oa 
|ll6fm>iroi]il4(K)!to  1600  tons  of  coalareconsmnedweeldy,  afford-i 
ingemployinentto.  nearly  1000people;or  support  to  3000  mfitmilv> 
kM  producing  a  rerenue  to  the  port  of  Swansea  from 400/.  to600/. 

Jer  anni^m^.  causing  a  circulation  in  the  country  of  1000/.  a  week ; 
I'jac^ty  we  need  only  look  to  the  rapid  rise  and  prosperous 
ilituatioii  of  the  town  of  Swansea,  to  see  at  once  the  manifold 
advantages  of  the  smelting  establishments  to  the  neighbouriiood^ 
At  the  period  of  the  establishment  of  the  first  copp^  work  on 
tk^  Swansea  river,  about  a  century  ago,  Swansea  was  a  mere. 
insignificant  village.  In  1801  its  population  amounted  to  6099^ 
abd  in  1821  t6  10,255,  making  an  increase  in  the  last  20  y^rs 
of  4166.     I 

The  trade  of  the  port  has  increased  to  such  an  extent  that  the 
number  of  vessels  entering  its  harbour  now  amount  to  2600 
annually,  producing  a  great  revenue  for  the  improvement  of  the 
naxrigation,  4md  employing  a  very  considerable  number  of  sea^ 
im^i  •  Reckoning  10  voyages  a  year  to  each  vessel)  tha- oqppeo 
frado!  would  reqmre  constantly  upwards  of  100  sail,  of  100  tons 
each.  The  Swansea  market  is  frequented  from  the  ooimtry  for  the 
distance  of  16  to  20  miles,  such  is  the  demand  for  a^ribuliaral 
pffoduceof  all  sorts ;  and  land  in  the  neighbourhood,  owing  t6  th^ 
wtiaMi  and  prosperity  of  the  town,  lets  for  double  iis^  real  agrfieuW 
turai  value.  The  current  expenditure  of  the  smelting  wofks<in^ 
StfiiiJiih  Wales  cannot  be  less  than  200,000/.  and  theiroonsumptioiii 
ittKljieKport  of  coal  upwards  of  200,000'  chaldrons ;«- am  >r  in 
Cornwall  from  60,000  to  60,000  souls  are  dependent  on.' ilbe 
miiieieL':!*  <  ^     .   '  ' 

r'^.j.j     ,  »      ■!  ',     :..    ..'  1       '     ".'j  •»» 

I  i    Vitl    (J!        .'.iJ   ••  •        •        ,  •'*.,-  'J. 

•   It  appears  from  the  statement  in  the  second  volume  of  the 
Transactions  of  the  Royal  Geological  Society  of  (>orawaU;<  thkt 


ih»  pradiio^  of  tie  BMfeifefit  coppet  mining  dibtrtctt  6f  flie  kteg* 
dOtt,  in  th«  12  montlM  dndiog  m  Jnnei  1823,  wan  «i  fcMim ; 

C6mwall.».«.«..««*.««4.f.«.  9331  tons* 
DevoDsliire  ••»••*«•*•*••>••••  •  S37 

StafiTordshire.  ••••••••«*•••  4 ••      38 

'  Anglesea  •»•••  4  ••••«••  4«..««  •    738 

Other  parts  qt  North  Wales  • ..« •      ^  . 

Scotland  • . .  • « « •  •  i  •  •  • « •  *      II 

Ireland «•* «•«••«     738 


■  I  *  »i 


11042* 

»  •  ■  ' 

purchased  by  the  following  companiofr: 

Vivian  and  Sons  .  ..••.•«««.••  2146tons. 
Williams,  Orenfells,  and  Co. » .  •  •  2103 
Daniell  and  Co.  •••••**••»•«••  1639 
Crown  Company »  « •  • « « ^ » •  • « ^ »  1257 

.  Birmingham  Company « •  1042 

.  English  Conmany • 616 

Fox,WiUi|imB,andCo. 680 

Freeman  and  Co »«••••••«     604 

Mines  Royal  Company  •.•••«••    320 

Rose  Cottmany • • « « ,      98 

Anglesea  Companyi  smelted  * « •  •    738 

1)042* 


Ariicl»  VL 
EtumitmHoH  of  Mama,  ipc.  By  the  Rev*  J.  J;  Conybeare,  MGS. 
,    (To  the  Editor  of  the  Amah  ofPhihsop^.) 

M V  DEAR  SIK,  Bath  E^tUm.  Jan.  1 4, 1 8S3« 

If .  is  ,weU  kn<>wii  ;that  the  substance  found  in  the  intfriqr  of 
^gKP^^^i^MmmieS)  acid  thence  termed  mumia^  once  ohtaii^ 
f^iA  oi^y,  a  pla^i.  but  a  high  reputations  in  the  JVIateria  Hedic^* . 
}|s  Vise  i^M^  not  .entirely  exploded  so  late  as  the  days  of  ^eumiui, 
W^P  justly  ridicules  this  folly  of  such  as  belieyed  )t,pos^ei|S|3d  of 
9fiY  virtue^  beyqpd  those  of  other  and  ckaner  preparajtious,<]^ia 
resinous  and  aromatic  nature.  Neuman  too,  was,  as  fai:  fi^J.apa 
aware,  the  last  person  who  subjected  it  to  chenuc^^xt^minati^jm. 


Ounee,  Dnmii.  imffiB.       • 

Gummy  extract  ..»«  0  ,.   »..  <S  ...•,.'1' 
ResinotiB  ditto •  #•#•!   •^••<.  3   1 


,  Ttm  rraiiinder  (of  sOrly  two  oniic^)  h#  oop«id«re^  M  msplub}^* 
vid  M  .eon^posed  (ftB  I  gather  from  a  foregoing  jpcm^pb)  ,9% 
99pbiiU;iim  imd'  «artbv  nmtter*  (S^  N^iumm'^  Obeqiiiitry,.  p^ 
5$2.)  Soma  later  autiiofii  appetr  to  lappona  the  miunia  t^.cpii*- 
MQit  eatireiy  of  aff]|^tum«  (Se^  Tbomiioa'9  Cbawntryf  yol,  h^X 
Umng  obtained  a  portion  of  tbU  aub«ta»qfi  tulMtn^  jBrp^ 
the  ekuU  of  a  ommmjr*  and  mqnestionably  gQnuiaa,  ^  f^^. 
mitted  it  to  a  pareful  exaioiiiationi  wd  obtained  tN  .fp^OW^lB 

*^waaawp  #  .;*'*>t"' 

L  By  digOAtion  in  water.  It  afforde  a  small  portion  of  extraQfer 
ive  malter,  of  a  dark  feddiiib4irow&  eciour,  trbicb,  daring  evioppn 
xation  by  boiling,  eioite  a  disagreeaUe  wd  aofnewbat  urinpni^ 
small,  readily  oxidates,  and  dine  beoomee  only  partially  eplixblej 
The  aqueous  eolation  contaioa  aleo  a  very  nunutp.ppirtionpit 
carbonate  of  soda/ 

2.  Aloobol  digested  on  the  mas8>  previoosly  aoted  on  by  watepx 
diaeolv>ee  a  coneiderfMe  portaont  The  solution  is  of  a  darl^^ 
bi»wa  colour}  when  mixea  with  water^  it  becomes  tuicbidy  and. 9^ 
a  mufih  lighter  hae.  No  predicate  faUs,  nor  does  f^ujf  fA\^^r>. 
tion  take  place  (except  by  evaporation)  in  the  emulsion^  ^f  ^^.ma>^ 
be  eo  temiedy  thus  produced.  Bvaporated  to  dryness  in;  ft  ghm 
teseel,  tbetilcohoUc  solution  leaves  a  residuum  of  a  dprk^bFow^ 
eolour,  readily  fusible  by  heat«  semitransparent#  of  a  glossy 
kstre^and  powerful  odour.  Thie  portion,  therefore,  mayb^ 
eoneidered  as  eonsistiog  of  ooei  ^  p4^baps  more,  .of  tb?  giiflVr 

resins.  \    ,  .        ..        ;   .      ::i 

31  The  portion  which  resisted  the  action 'of  alcohol  dissolveii 
readily,  and  almost  entirely  in  sulphuric  ether.  The  solution 
was  of  a  much  deeper  and  blacker-brown  than  No.  2,  and  gave 
by  evaporation  a  copious  residuum>  which,  when  drifd,  .hsaall 
the  characters  of  sspWtumt 

4.  There  temained  yet  undissolved  a  verjr  saia}l  portion  of 
eaibopaceous,  and,  perhaps,  earthy  matter,  in  wbicn  the  leos 
detected  some  minute  fibres  not  unlike  those  of  decayed  ye^eta* 
Ues.  Ae  the  mixture  is  evidently,  mechanical,  and  as  J  foand  by 
even  rude  expetiments  of  comparison  that  pf  its  prinoip^  ingre>; 
dienis  (the  resinous  and  bituminous),  sometimes  the  one«  and 
sometimes  the  other,  was  in  excess,  I  have' not  attempted  to 
give  their  proportions  in  numbers.  .  *  .  .     * 

The  mamia  examined  was  taken,  as  before  stated,  from  the 

ij9(timoaf'0t%  akuU^    Herodotus  in£orq»  us.  that  ti^  so  fiUing  the 
slraU  (previously  emptied  of  the  brain)  formed  a  part  '4  that  onl^ 

wbidi  iras  deemed  tba  »o«t  jNmip(uou».  jmo4e  of  ^^^Im^* 


The  gpeeiflfen,  therefore,  vomj  be  lenried^m  tmnlitf  iH'lto^tldi^ 
perfect  Bte*a  It  i^ipearg  to  differ  mm  that  examiniefi  b^  Nc^tH^- 
man  daaeSy  (seppoemg  that  I^un  right  in  oonad^rki^  h»  ieBt>' 
dnom  of  two  omcea  as  aapbakian),  in  the  small  piopottioa  i«&tdk^^ 
it  gi^es  of  saline  an4  extractive  matter.  It  is  probaUe  thlKt'tt"^ 
mass  taken  from  any  other  psfft  of  die  body  might  retain  ib^' 
salt '  origmally  added  for  the  piiipbse  of  preseifaliMiy'iatiil^  »' 
greater  pioportion  <tf  decayed  animal  or  vegetable  nfattov^,  eithet*- 
of  which  woaid  probabty  afford  an  extractive  solnUe  in  waters^ 
The  carbonate  of  soda  obtained  in  the  present  case  o6ald  tiat- 
have  exceeded  die  proportion  in  which  Neuman  states  hiaiijeil^ 
to  h|tve  found  an  alkaline  salt  in  native  asphakora  (seven  jgrai^s 
in  two  oQnces)«  Herodotus  (it  may  be  added),  cbes  notdetM^ibe' 
file  sabstance  used  fop  filling  the  scidl;  he  simply  «ays^  thfey^; 
injected  certain  drugs  (foMuaia).  The  compound  nsied  forfilhi^gc: 
the  body,  he  istotes  to  nave  consisted  of  m^fvrhy-easdia,  and'* 
other  aromaties*  His  editor  Wessding  (who  yet  wrote  nAer^tte^ 
publication  of  Neumanns  works),  hasu  note  which'  insmotft^^itc' 
doubt  of  the  accuracy  of  the  historian  on.  the  aathoritj^iof-Nte'^' 
dius^  end  other  early  writers,  who  affirmed  t^t-lliey 'found-' 
nothin^n  the  mummies  which  they  examined  but  masses' efMta^'- 
menw '  They  were  probably  deceived  by  its  external  appearai^e^^ 
and  unacquainted  with  the  method  of  asbertaining  its  coatstitaMit ' 
paiiis-.  It  is  remarkable  that  Herodotus  does  not  specify  the^uM* 
of 'bitumen,  unless  tre  regard  him  as  including  it  in  thd  geneiial>^ 
tenta  drematics  {(^tMfitaru).  -  Mumia,  though  long  einoe'dfsoardent  ^ 
from  the  PhanaacopcBia,  has,  I  believe,  <  retained  somer  'vaine  a» ' 
a  nigment,  especiaHy  >  with  those  artists  who  are-  someivhat  't)f  - 
dilettanti  in  the' choice  of  their  materials.  %  I  am  ttot«ttffieienllv'' 
acquainted' with  the  practical  part  of  oil-painting,  to  say  with 
what  jufstiee.  'It  liiay  possibly  afford  a  somewhat  richer  brown 
than  the  common  asphaltum. 


"    1    "  .  V 

4  •  ' 

I  have  during  the  last  week  had  an  opportunity  of  ascertain- 
iag  the  itidedtructilnlity  of  common  amfo^«*  A  bead^of  tkat^ub^) 
s^cejdu^'from  a  Britis|i^  tunialqiB  on  Mendip^  \yhere\iti  mtast 
have  remained  on  a  low  computalii6ii:4br)  1600  iyteffi^i)lfal:>dgh 
rifty,  and  covered  externally  with  a  thin  crust  nearly  opaque, 
yet  retains(iti;^]tiie  res{x)f  the  mai^B  ito  pectLliii!ir.ii*attoifie  dnd  tran- 
spar^incv.  and  when  exposed  to  the  action  of  sulphuric  eth^r,  is 
di^sofv^a  ds  readily  as  specimens  recently  dug,  and  m01%^6are- 
ftfflf^I^t^i^k^^*.;''' ''■'  '^  '•■'•  J^*"  ■'''•■'  V.''  ••'^'^  -'-"»;  '^^'  '•'  ^"»-'^  Hj'ji/i 

\^Q#k^^ArfBitidd  »tifoiigh>m^<kiftld!i4d^  c^  eLtAhtlk^l^mi^m^ 
Esq.). a  further  portkrn  of  tl^e  bitttpai^opff ^qt^^i^nce  found  near 
Merthyr  Tydvil,  toi^likvikiiiheflniy^  the  name  of 


I,^i23?r;  A^^^^t^^ion^^^o^^  in  4h£'  VnU  of  Pickmng. 

^tpbeiine,^,  I  am  confirmed  in  my  opinibn  aiita  itsldi^erijofg' 
sgfipifiQally  from  every  variety  of  bitumen  yet  defscribed*  Aa  in^ 
i^  eirt^lial  aspect,  it  partially  res^mbleto  thenaptbalinltobtaihedt 
I](t>Piv  Kidd^t;  I  :v^ished  to  ajscertam  ^hefter  it  resembtedilbatt 
si^bjgitaiic^iid.  oae  of  I  its  «most.stjriking  empirical  dbai^etem.  Il 
n^e^.ti^efore^A  wimSL  candle  by  coveting  a;  cottobwibk  viriihi' 
li^t^b^ti^.  softened  by  the  beat  of  a  waran  hahd.  0a  Itghtikl^ 
i^  i.foviAd  that  instead  of  producing  the  bulky  ftcnoke  wbicE 
i^^ues.  from  a  candle  of  naptnaline^  it gaivea  remarki^y .dear 
and  bright  light,  and  whea  blown  out  exhibited  no^traceof  thd' 
beautiful  phenomena  described  by  Dr.  K.  l 

^Sidphuric  ether  dissolves  it,  as  I  have  before  stated,  enticety;^ 
b^  8onai3what  sparingly.  If  thufi  treated*  in  somewhat  larger/ 
pQrtioi^s  than  the  solvent  is  capable  of  taking  up>  it  £rst  sepa^ 
rajl^e^,  into  ^matl  laminaB  of  great  tenuity  and  bciMiancy,  npti 
unlike,  (he,  scales  scraped  from  .the  bleak  for  the  .puT|>oi^  oft 
mdxmfacturin^  artificial  pearls.  After  a  time,  these  mcreaae  iuv 
bji^lk,  .lose  theu;  brilliancy,  and  concrete  by  uniting  witha  poititm; 
ofitbeietberinto  a  light  mass,  much  resembling  oomtnon  ^opo^'i 
(i^ldoQ.  The  increase  in  bulk  is  very  striking,  especially  ja  a* 
sujb!3tance  already  so  light  as  hatchetine  ;  it  must  a>t  least. be  asi 
40  to  1.  The  mixture  is  now  found  to  contain  two  distiaotr 
compounds ;  the  .one  a  fluid  scdution  of  hatchetine  in.  efher;;  the^ 
ojtbei^  a  f^dmbination  of  the  same  substances  ia  a  mis>t%  solid 
fOrm^  The  addition  of  water  to  the  ethereal  solution  separatea! 
ti/Biihatchletine  as  a  thin  greasy  pellicle,  transparent^,  .a^  of.  ai 
cpnsistency  between  that  of  oil  and  tallow.  iNetth^  by  final 
py^pcess.Jior  by  evaporation  have  I  ever  found  it  tq  reasaume  ita- 
flaky  or  Siemicrystalline  aspect.  . .      :  >  v  \i  > 

!i;  .     .    '    .    ;        I  a^m,  my  dear  Sir,  very  truly  youjs,.!      ,     ; 

;i^/t«l-..    i   -.'  ;  i  -■-•  '  ■;  J.  Jj  UoNXB'J&A'ait»'!'r 


Article  VII. 

:ui  !v  ;-^^ '•-*■'  "   >■;•   /:\       ■.'■-■      >  ^-^  >•'''*:•;  "':<  :  ov;i.i  1 
OA  ike  Origin,  if  the  AccunrnUttiam  (f  S^aes^iniM  Cavtt  iffii 
i  4iiei  Vak '  of  'Pickering,  in  Yorkshire,  nnd  other  P lacks i » >  (Bf^. 
ii<3i*JCamtoMland,  Esq*  MGS;  ■    ■•>  ■•  ^^•ruu^y:  .y/Dil 

^^nni  j.iij(Toiti}«eEditQr  of  thiei4K/iflfe5?/fi\fti/lp^  jjv 


Much  has  been  ingeiiiouslv  written  aiid  review§^^f>;i|^r8jdj^'| 
ject  of  the  accumulation  of  bonea  of  various  animals  founcT  m 
the  caves  in  the  vale  of  Pickering,  in  Yorkshire,  and  the  probable 

n»^iW0Yli)4^(  tlffy  \ReE^  brp^ght)*^e,5.  l#t  *b§fg^n?^4iffiP- 


9Pe 


aitiQQ  to  believe  it  to  hare  been  tbe  work  of  frp  hy«na,  I  yfe  &e* 
tp  coiifesii  qoes  not  satisiV  me^  since  ttiere  is  a  much  easier'iyay 
to  qLjwjpunt  for  it,  fqundeg  on  a  great  event,  pow,  I  belieye,  dii*^ . 
pu^ab;^  no  party  of  jgeologists  whatever,  and  a'strongpropf  of 
whicb  WQ  nfay  acauire  from  the  Umestone  ca,vi38  ^ear  l^ipantb, 
if  any  wer^  wantea. 

.  M'n^reyer  there  ^re  limestone  rppks;  or  ftny  usually  termed 
s^opndary,  immeni^e  irregula^:  cavities  are  ^und,  wliose  foFme^ 
distinctly  point  out  their  origin  to  h^from  subsidence,  and  these 
9X^  SQ  num^rpus  in  Yorkshire,  Derbyshire,  and  Somersfstshire, 
that  it  is  needless  to  insist  on  them,  Tbosp  of  the  Peak,  Pool's 
Hple,  anfi  those  near  Wells,  are  well  known;  but  smaller  ones 
arp,  in  the  neijghbourhood  of  Bristol^  continually  opened  by  Pnr 
quar^men ;  and  I  have  witnessed  severiEt).  now  broKen  up,  narti-» 
cularly  one  a,t  {ledland,  of  some  hundreas  of  feet  in  lengtn,  at 
different  levels,  yet  connected  by  narrow  passages  with  many 
smaller  ones  9  the  whole  resembhng,  whqp  the  section  wa?  laid 
9peti,  those  settlements  we  pften  find  in  wcient  castle  walls, 

len  undermined  and  sinking  to  decay. 

These  short  of  cavities  are  palled  in  the  west  of  England 
iwallowits,  from  their  beipg  the  conveyers  of  land-waters  to  the 
interior  reservoirs  in  the  limestone  hilb,  and  usually  commence 
with  sl  funneUshaped  pavity  on  the  levels  on  the  tops  of  the  hills, 
^d  tbns  the  great  spring  at  Chedder  is  fed,  which,  in  the 
^tmnn,  bnrsts  put  from  overflowing  reservoirs  :  thus  decidedly 
ppving  that  greatand  terrible  subsidences  have  occnrred  at  s<Hne 
^me  or  Ptb^r,  among  these  stratified  hills,  whose  interstices 
probably  were  once  nearly  horizontal,  resting  on  intervening 
clay,  marl,  or  schistous  clay,  the  material  pf  which  was  no  dgnbfc 
the  body  that  helped  to  launch  them  ffoin  their  original  position 
when  first  sappea  by  that  fluid  which  once  covered  the  earth, 
and  by  its  lateral  and  downward  pressure  produced  those  effects 
which  must  have  been  the  pause  of  a  ppnsiderable  change  in  the 
position  of  the  rocks,  such  as  is  made  evident  on  the  sides  of  the 
Avon,  near  Bristol. 

Now,  Sir,  I  apprehend  what  the  quarrymen  did  at  Oreston, 
i^^ar  Plymontb,  yiz.  opening  a  way  into  one.  of  these  cavitiesi 
by.  art,  nature  had  done  in  the  vale  of  Pickering  by  the  action  of 
the  retreating  waters  of  the  great  Noahtic  flood,  which  undoubt- 
edly must  have  torn  away  many  large  fragments  of  the  sides  of 
the  hills  in  its  passage  downwards ;  and  henc^  the  discovery  of 
this  winding  cave,  so  common  in  limestone  hills.  Thus  much 
for  tfaa  ftuste  pf  the  two  caves.  And  it  so  happens,  that  in  the 
cftirp,  one  mil?  firom  Plymonth,  so  effieptually  e;jcamined  by 
|4r,  Joseph  Coldle  of  |i?is  place,  thar^  vif^x^  found  (and  I  have 
s^n  thefn)  teeth  of  horses  m  abundarM?99  those  of  deer,  pf  s,eye-r 
V^  ^piff  pf  ki^e,  many  cpnnected  with  their  jaws*  several 
specimens  of  wolves'  and  hyaenas',  a  few  of  tigers',  and  of  other 
animals  a  great  nitn];>^r^  so;^  rj^sen^Mpg  otterjs'  \  they  are  also 


of  gifeat  ▼ariety  of  siaes,  and  maiiy  much  wora  down,  of  which 
he  will  no  doubt,  by  and  by,  give  a  particular  account  to  the 
public,  S^ce  it  for  oufr,puq>ose,  that  these  and  an  immense 
number  of  bones  of  hoim;  inafty  of  the  legs  completei  though 
small,,  wf re  all  found  enclosed  m  a  qavem  that  miffht  almost 
have  been  nmk  to  have  been  hermeiicalla  sealed  vntil  tne  quarry- 
era  broke  into  it  on  cutting  down  a  wan  of  limestone  for  masses 
to  complete  the  Breakwater.  We  see,  therefore,  that  these  could  not 
hftve  beenbron^t  there  by  either  wolveft  or  hyttsias,  as  all  were 
involved  in  one  common  ruin  when  the  hill  closed  on  them  at  its 
subsidence ;  and,  like  the  Yorkshire  cave,  this  had  at  its  bottom 
mud  in  abundance,  by  carefully  searching  into  which  Mr.  Cottle 
^Uadtosed  thebe  interesting  remains,  after  some  of  the  larger 
iNHies  on  the$  suifhce  had  been  extracted  by  earlier  visitors. 

Among  ^e  teeth  atid  bones,  many  are  very  .well  preserved; 
even  many  teeth  have  their  enamel  perfect,  especially  those  of 
&e  tieer  and  die  hyeena ;  and  many  of  the  bones  are  so  saturated 
with  the  matter  of  stalactite  as  to  be  almost  fossil. 

From  aU  these  circumstances,  it  is  plain  that  these  airimals 
were  at  some  time  congregated  in  this  cave  for  security  (for  only 
necessity  could  have  brought  that  about  on  account  oi  their  very 
diiJ^Terent  habits),  and  it  seems  probable  to  me,  that  to  this  cir- 
cumst  woe  alone  we  owe  these  great  monuments  of  the  Noahtic 
flood  ;  for  all  bon.es  that  h^ve  not  been  so  preserved  must  inevi- 
tably have  partaken  of  that  friction  which  we  see  has  even 
rounded  the  quartz  fragments,  and  left  only  the  debris  of  tusks 
and  teeth,  and  other  deposits,  amonff  the  alluvial  gravels ;  aind  as 
the  remains  are  quite  similar  in  both  the  caves,  1  think  we  maiy 
be  allowed  to  conclude,  that  both  assemblages  of  animals  had  once 
beeuin a S)imilar  situation;  that  is,  totally  enclosed  by  the  subsi^ 
d^nce  oftfie  rocks  under  yohich  they  had  taken  shelterfrom  the  rising 
tp(U^rs  at  th^  delvge.  Much  stress  has  been  laid  on  the  bones  hav- 
iji£.bei^n  gi^awed  in  ^he  Yorkshire  cave ;  but  that,  I  think,  can 
pmy, prove  th?tt  soj;ae  outlived  the  others;  and,  being  shut  up, 
made  their  last  meals  on  them ;  as  rats,  it  is  known,  will  do, 
when. long  enclosed  in  a  vessel  without  other  food  than  their 
owa  species*  And  as  to  the  dung  of  hysenas,  dogs,  or  wolves, 
found  in  the  Yorksjiiire  caves,  that  would  naturally  have  been 
.ftfestrved  where  boaes  were  not  decomposed,  being  chiefly,  if 
BOtiattogetber,  a  phosphate  of  lime,  I  believe.  With  the  greatest 
rreQ|M«t  for  tb^  opinions  of  the  gentlemen  who  have  given  us 
their  very  plausible  conjectures  on  the  first  cave,  I  take  the 
liberty  to  request  your  publication  of  mine  ;  for  truth  must  be 
the  object  OI  us  all.  •    •     Yours,  Sec. 

•  •  G.-CUMBEKLAND. 

P.S.  Animal  matter  of  half  an  inch  in  thickness,  it  is  said, 
C0iemi*ihie  surf^bce  of  the  mud,  which  was  about  two'  feet  de^p^ 
faiifta|0^of  this  hat  beeii  preserved* for  examination.       ./  ' '''• 
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■  •  •       • 

(To  the  Editor  of  the.  ii/<mi/j  o/*Pib7o5afiA^.)   • 

SIR,  GrcaV  RutHU-ttreet^  BloonuHxMt  J^^  ^>  ^^^S*  . 

In  the  select  coUecUoii  of  minends  lately  Mr.  H^uland'is 
small  private  collection,  but  now  the  propei:ty  of  C,  H»  Xumer, 
Esq.  i  found  two  specimens  from  the  Seisser  Alpe  io.tl}^  Tyrol, 
containing  small  oriDiant  transparent  crystaldy  which  were 
described  as  datolite ;  but  which,  from  their  ciysJtaUographic^ 
characters,  ought,  I  believe,  to  be  separated  fro^i  that  miiieraji 
species. 

In  order  that  the  difference  between  the  two  substf^Qc^  may 
be  the  better  shown,  I  shall  first 
describe  one  of  the  new  varieties 
of  dat(dite  which  I  have  observed 
in  the  same  collection.  Tliis  va- 
riety is  represented  by  fig.  2,  and* 
indicates  for  the  primitive  form  a 
xight  rhombic  pnsm,  the  lateral 
planes  of  which  would  correspond 
lo  the  faces  marked  m,  and  the 
base  to  the  face  p.    Moreover,  in 

order  to  make  the  face   a,  the  result  of  a  simple  decrement  on 
the  lateral  angles  of  this  prism,  it  is  necessary  to  determine 
its  height  by  assuming  that  the  face  a>  is  produced  by  a  decre- 
ment by  one  row  on  the  obtuse  angle  of  the  base.    If  the' 
height  were  to  be  determined  by  any  other  condition,  it  would 

make  the  faces  a  the  result  of  an  intermediary  decrement.  The 
dimensions  of  the  right  rhombic  prism  being  thus  determiaed, 
not  only  the  modifications  of  the  crystal  represented  in  fig*  2, 
but  all  that  I  have  observed,  result  from  very  simple  decreneote 
on  its  different  parts ;  there  can  be  no  objection,  therefore^  to. 
consider  it  as  the  primitive  form.  Now  I  find,  by  th^  reflective 
goniometer,  that  the  incidence  of 


P  on  m  is. 
lit  on  m.  • 
a*  onp*  • 


!-•     • 
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the'lh^t  of  these  incidences  was  to  he  ospectad,  finM  tile 
law  of  sypimelry^  it  lesultA  from  the  6Uier  tw(^  th»t  tii%|iiima« 


Fig.  1. 


^823.]  Mr.  Levy  on  a  new  Mineral.  13 1 

•tive  form  of  datdite  may  be  consi- 
dered as  a  right  rhombic  prism, 
fig.  1,  of  103^  2y,  in-wh?di^one 
rside  of  the  base  is  to  the  height, 
4a  tbeitatio  ofiseci  &1P  42^  8er  to 
tang.  32''  14',  or,  nearly^  ^13  to 
13.  Haiiy,  in  the  n^w  edition  of 
iiis  Traite  de  Mineralogie,  has 
preserved  the  determination  he  had  previously  given  of  the  pri- 
mitive form  of  datolite.  It  is,  accoroing  to  him,  a  right  rhooibic 
prism  of  109^28',  in  which  the  length  of  one  side  of  the  base  is 

4o  the  height  in  the  ratio  of  3  to  \/"lO.  This  determination 
^ifiers  firorti  the  preceding  bV  6^  3^  in  the  incidence  of  the  lateral 
flanes.  lifis  not  likely,  therefore,  he  had  measured  the  same 
HBiBgle  as  I  have.  I  suppose  that  the  lateral  planes  of  his 
l^ftmitiv^fbrm  are  those  of  some  modification  of  tne  one  I  have 
adopted,,  composed  of  two  pairs  of  parallel  planes,  and  must 
consequently  be  the  result  of  some  decrement  either  on  the 
angles  of  the  base,  or  on  the  lateral  edges.  ■  This  modification, 
two  planes  of  which  should  be  inclined  at  an  angle  of 
109^  28^,  I  have  never  observed,  nor  does .  any  simple  law  of 
decrement  give  any  thing  veiy  near  it. 

Prof.  Mons  in  his  Natural  Historical  System  of  Mineralogy, 
has  called  the  crystallization  of  this  mineral  hemUprismaticy  and 
as  this  denomination  is  applied  only  to  those  substances,  the 
crystalline  forms  of  which  may  be  conceived  to  be  derived  from^ 
an  oblique  rhombic  prism,  it  might  be  inferred  that  he  does 
not  consider  the  primitive  form  of  datolite  to  be  a  right  rhom* 
bic  prism*  9ut  it  appears  to  me  that  this  inference  would  be 
in  contradiction  with  the  incidences  he  has  given  for  the  faces 
of  the  octohedron  he  takes  for  the  ground  form  of  this  sub- 
stance^  since  they  are  calculated  in  the  hypothesis  the  result  of 
a  decrement  by  one  row  on  the  edges  of  tne  base  of  the  nrimi- 
tave  form  adopted  by  Haiiy..  However,  there  can.  be  no.  aouht, 
I  presmoae,  m>m  what  I  have  stated,  that  the  forms  of  datolite 
<^  be  derived  from  a  right  rhombic  prism. 

I  shall  now  describe  the  ciystals  from  the  Tyrol  which  I  have 
alifeaiiy  mentioned.  The  greater 
number  of  tfiem  have  the  form 
repmettted  by  fig.  4,  which  is 
obviously  a  rhombic  prisma  the 
edges  and  an^es  or  the  base 
of  which  airb  not  similaity  miO- 
.  dified.  Consistently  :widi  tne  law 
of  symmetry,  thii^  form  tatmot 
be  oerived,^  like  those  of  dato- 
IiM;  froal^ft^«%htthombic  prism, 
faitdtfyfroto  zjd  6blique  one; 
^uid,  tMiefore,  accofding  to  the 
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Fig,  4. 
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jwindiiles  of  clasBification  aeacnj^y  ttdopledy  these  ciyelrie 
ehoida  form  a  distiact  minenJ  epeciiee. 

Hie  fiiee  nuulced  p  in  fi^.  4,  k  almiys  wiy  small ;  mid  ia  the 
emtids  I  have  measHced>  it  is  enliiely  elalkenited.  The  aa^es 
waicb  I  could  meamve  with  the  gteatest  aocBracy,  weie  die 

ineidences  of  m  on  m,  &at  of  a  on  m,  and  that  of  e^  on  the  simi- 
lar bze  bdow.  I  could,  besides,  deduce  from  my  measurements, 
llmty  supposing  the  faces  m,  m,  to  correspond  to  the  latercd 
fhoes  oi  the  primitivei  the  plane  p  to  the  base  of  it^  and 
^  to  be  the  residt  of  a  decrement  by  one  row  on  the  angles 

€.ot  the  base,  then  dr  might  be  considered  as  prodnoed  by  % 
llecreme&t  by  two  rows  in  height  on  the  edges  a.  These  wees 
the  data  from  which  I  had  to  determine  the  dimensions  of  the 
primitive  form,  as  the  other  incidences  that  I  measured  could 
oot  be  relied  upon.  For  this  jpurpose  I  made  use  of  Ihe  follow^ 
ing  formulae  relative  to  an  oblique  rhombic  prism;  the  iD!vestig»» 
^on  of  which  presents  no  difficulty. , 

A  sin.  (p,  m)  .  sin.  (<7',  m) 


X  = 


sin.  (m,  m) .  sin.  ^it*,  p) 

h  sin.  (p,  m) 
y  sr  ' 

^  sin.  f  (m,  m)  .  tang,  (ev,  p) 

h  is  the  length  of  the  lateral  edge«  one  side  of  the  base  being 
supposed  to  be  equal  to  one,  and  (;72^  m),  (p,  m\  {d%  m),  (e^,p), 
denote,  respectively,  the  incidences  of  m  on  jw,  of  p  on  w,  of  a 
xace  produced  by  x  rows  in  breadth  on  the  edge  a  of  the  base 
on  m,  and  of  a  face  produced  by  y  rows  in  breadth  on  the  angle 
€  of  the  base  onp*.  To  apply  these  formulae  to  the  present  case, 
it  is  sufficient  to  observe,  tnai  here  x  ^  ^  and  y  =  1. 

^  Substituting  these  values  in  the  two  preceding  formulae^  and 
dividing  the  one  by  the  other,  there  will  arise 

^       tang.  {e\p)f  sin.  (d  ,  tw),  =  cos.  ^  (w,  m),  sin,  (d  ,  p). 
The  only  unknown  quantity  in  this  equation  is  the  angle 

{d  ,  jp),  as  the  others  are  precisely  those  which  I  could  measure 
with  accuracy.  The  angle  (e*,  p),  is  not  the  immediate  result  of 
observation,  but  is  evidently  the  supplement  of  half  the  incidence 

of  e^  on  the  similar  face  below  it.  The  an^le  (d  ,  />),  wiU^ 
therefore,  be  easily  calculated,  and  by  subtracting  180^  from  the 

sum  of  the  two  angles  (d  ^p),  (d  ,  m),  the  value  of  the  angle 
{p,  m),  will  be  obtained.    This  last  angle  being  known,  the  first 

*  J  tikink  ihU  tfaU  iiotation«  wMch  consists  in  denoting  the  incidence  of  two  faces,  bv 
|i]«clng  their  crystaUograpfalcal  signs,  separsted  hf  a  cemma,  between  two  brackets,  If 
wmvlmr  vtsed,  woold  oonsiderabljr  abridge  thr  languid  ti  crjFStaUogiaphjr.  I  bilie«e 
itwffli^faBtenAMiqreanipenienttowritBiasI.h^y  done  uif%«.  8  #iid  4^  oaeadi 
face  of  the  diaf^  of  a  ev^ital,  its  ciystaUo^phicd  sign.  It  is  certainly  preferable  to 
the  method  used  by  HaUy  and  the  Count  de  Beanioii;  in  which  each  new  modificatloii 
itdfeagnated  by  a  new  sign  which  has  norefcfenoe  tothedoasBieBtthafc  pisdfleet  it.  • 


1%,^- 
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formula  will  give  toe  value  of  ^^  'stnd  thus  the  dimensions 

iMimitive  focm  will  ]be  eoiapletely  detenniiifld.    There;  wi 

be  AO  difficulty  in  c»loulatiiBg>  jErdn  4h6  nfeeasttredinetdeiu)^  0f 

the  dther  faoes>  either  on  m,  or  some  odie^  known  plan^^ 

iDtdices  <^  the  d^tements  from 

whieh  they.  tt*e  derived.    Thus  I- 

find  that  the  pri^iilive  form  may 

be    supposed   to   he  an  oblique 

rhombiQ  prism^  6g.  3^  in  which 

the  incidence  o{m  oumis  115^45^ 

that  of  m.  on  p  91®  25',  and  one 

side  of  the  base  is  to  the  lateral 

edge  nearly  in  the  ratio  of  15  to 

16.     The  letters  placed  on  the 

feces  of  the  crystal^  represented 

in  fig.  4,  indicate  respectively  th& 

decrements  which  produce  them, 

and  their  incidences  on  p  and  TTiare 

as  follows : 


A' 

onp 

91* 

41' 

30" 

c' 

on  p. 

128 

45 

0 

e« 

on  p 

148 

19 

0 

o« 

onp 

138 

3 

0 

/ 

oa  m 

157 

6 

30 

fc' 

on  m 

138 

65 

10 

6* 

ou  m 

127 

6 

30 

b"- 

on  7» 

119 

13 

0 

I  was  unable  to  measure  the  faces  marked  t  in  the  drawmg  t 
they  result  from  an  intermediary  decrement.  The  intersec^tions 
of  these  faces  with  the  two  faces  m  and  o®  appear  to  be  paralleU 
Therefore,  by  supposing  the  face  o*  the  result  of  a  decrement  by 
one  row  instead  of  two,  the  faces  i  would  be  produced  by  simple 
decrements  on  the  lateral  angles  o  of  the  prism.  In  this  hypo- 
thesis, the  ratio  of  h  to  d  would  be  half  what  I  have  taken  it, 
and  the  indices  of  all  the  modifications  observed,  except 
that  of  h^  should  also  be  divided  by  2.  The  oblique  rhom* 
bic  prism,  the  dimensions  of  which  have  just  been  stated,  doeH 
not  possess  the  property  which,  according  to  Haiiy,  belongs  to 
all  primitive  forms  of  this  kind,  and  which  consists  in  their  nav- 
ing  such  dimensions  that  the  diagonal  joining  the  solid  angle  o, 
fig.  3,  with  its  opposite,  is  perpendicular  to  the  edge  h.  But  in. 
the  present  case,  the  incidence  of  j?  on  m  being  nearly  90°,  it  is 
very  obvious  that  if  the  ratio  between  h  and  one  side  of  the  base 
of  the  prism  were  determined  by  such  a  condition,  it  would  be 
connderaUy  less  than  I  have  made  it ;  and  consequently  that 
even  on  the  supposition  that  the  observed  modifications  could  be 
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derived  from  a  prigm  with  euch  dimensions,  there  cmi  be  no 
doubt  but  that  the  indices  of  their  decrements  would  be  very 
cc^plicatedy  when  compared  with  those  resulting  from  the  ratio 
of  the  edge  h  to  the  edge  d!,  which  I  have  assumed.  Thus, 
although  the  alleged  propetty  of  oblique  rhombic  prisms  may 
really  exist  in  the  primitive  forms  of  somo  substances,  yet  this 
example  proves  that  it  is  not  of  universal  occurrence. 

I  am  sorry  that  I  cannot  add  to  the  determination  ^f  the  primi-^ 
live  form  of  this  substance,  a  satisfactory  account  of  its  physical 
and  chemical  characters,  but  the  quantity  of  it  which  I  could 
jprocure  was  so  small,  that  no  very  decisive  experiments  upon  it 
could  be  made.  Dr.  Wollaston,  however,  to  y;hom  I  never 
applied  in  vain  for  assistance,  was  so  kind  as  to  examine  a  very 
minute  quantity  of  it ;  and  he  found  it  to  contain  the  same  prin- 
ciples as  datolite.  It  still  remains  to  determine  in  what  propor- 
tion these  are  combined,  if  in  the  same  as  in  datolite,  or  as  in 
botryoUte,  or  whether  it  differs  from  both  in  this  respect. 

The  mineral  is  sufTiciently  hard  to  scratch  fluor  spar,  but  it 
will  not  scratch  glass.  I  found  an  indication  of  cleavage,  parallel" 
to  a  plane  passing  through  the  small  diagonals  of  the  bases  of 
the  primitive  prism.  In  one  of  the  two  specimens  in  which  I 
have  observed  it,  it  is  mixed  with  carbonate  of  lime;  and  in  the 
other,  with  the  same  substance,  and  with  small  flat  crystals  of 
apophyllite. 

Should  it  be  found  necessary  to  designate  this  substance  by  a 
new  appellation,  when  an  exact  and  complete  chemical  analysis 
of  it  shall  have  been  made,  I  would  propose  to  call  it  Humbold- 
ite,  from  that  eminent  philosopher  to  whom  natural  science  is 
so  much  indebted  ;  and  I  hope  that  he  would  see,  in  the  liberty 
i  had  taken  of  associating  his  name  with  this  new  mineral,  no 
other  motive,  than  my  desire  to  evince  the  respect  and  gratitude* 
1  have  for  him.* 

I  am.  Sir,  yours,  &c. 

A.  Levy. 

*  It  may  be  useful  to  remark,  that  the  name  of  numboldt  is  already  recorded  in  mine* 
Illogical  nomenclature ;  for  the  protoxalate  of  iron  found  by  M.  Breithaupt  in  friable 
lisnite  at  Kolowserux,  in  Bohemia,  has  been  denominated  ffumboldtine  by  its  analyst, 
M.  de  Rivero.— (8ee  Ann.  de  Chim.  zviu.  SOT,  or  Journal  of  Science,  Ac.  zH.  489.)-^ 
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irxillustnriive  of  a  general  Oeohgictd  Map  of  ike  principal 
MomUain  Ckaim  of  Europe.  By  the  Rev.  W,  D.  Conybeare, 
FRS.&c 

[Some  copies  of  the  map  having  been,  in  the  haste  of  publica- 
tion, incorrectly  coloured,  the  reader  is  requested  to  compare  the 
colours  with  the  dotted  outlines.  Where  they  do  not  coincide, 
the  former  are  erroneous ;  the  errors  are  generally  of  a  nature 
which  will  admit  a  ready  correction  by  these  means.  It  will  be 
seen  that  some  parts  of  the  present  article  are  taken  from  a 
former  pubKcation  by  the  same  author.] 

Carboniferous  Series. 

The  carboniferous  series,  considered  in  the  largest  acceptation 
of  the  term,  comprises,  besides  the  coal  measures  properly  so 
called,  certain  other  formations  of  limestone  and  sandstone,  so 
associated  with  them,  that  the  attempt  to  separate  them  would 
materially  interfere  with  the  clearness  of  a  natural  division. 

1.  The  coal  measures,  properly  so  called,  consist  of  numerous 
alternations  of  seams  of  coal  with  beds  of  Klate  clay  and  sand- 
stone. 

2.  These  repose  on  an  alternating  system  of  shale  and  grit,  in 
which  the  peculiar  limestone  characterising  the  coal  districts 
makes  its  first  appearance  in  any  considerable  quantity.  The 
coal  seams  here  become  few  and  unimportant. 

3.  A  system  succeeds  characterised  by  the  predominance  of 
the  limestone  called,  from  its  relation  to  the  coal  fields,  carboni- 
ferous. The  coal  seams  in  this  system  are  reduced  to  slight 
traces  which  have  never  yet  been  worked. 

4.  A  vast  deposit  of  quartzose  conglomerate  and  sandstone, 
commonly  called  old  red  sandstone,  forms  the  lowest  formation 
in  this  great  natural  order.  No  coal  has  yet  been  observed  in 
or  below  this  formation.* 

5.  Trap  rocks  of  various  kinds  (basalt,  greenstone,  porphyry, 
and  amygdaloid)  occur  associated  with  the  preceding  formations 
in  various  modes  of  combination,  as  dykes,  irregularly  interposed 
or  overlying  masses,  and  sometimes  as  alternating  beds.  The 
phenomena  are  such  as  often  to  render  it  doubtful  whether  they 
are  of  cotQmpomneous  origin  with  the  rocks  among  which  -they 

*  The  case  of  Pottisheed  Point  dted  by  Mr.  Weaver  as  afibrding  an  example  of  this 
poatkifiiacmiMOiis;  the  coal  Is  thete  associated  with  the  wgiilar  sandatooe  of  the  coa 
measnie^  and  wpossi  nsf  disdnctly  on  the  great  caibonileioiis  limoatoae.    Mr.  W  ■« 
who  had  not  vinled  die  |iUce  hiaiMlff  was  misled  by  an  inconect  report.    I  hav 
wpimflyeMMnined  the  spot  in  company  both  wkh  Ptaf.  Scdgewick  and  Prof.  Buck   . 
land* 


occur ;  and  in  the  opinion  of  many  geologists  fayoar  the  hypo- 
thesis of  their  igni^enous  formation. 

All  these  formations  are  dhoim  sa  their  constant  and  reffolar 
order  of  succession  in  the  greater  part  of  the  En^sh  and  Irish 
coat  fields ;  and  the  only  oeotch  ooal  field  of  ufaieh  we  have 
any  difitincl  account  (tiiat  of  ClackraMinan),  entifely  *  harflMmiBes . 
The  structure  of  the  carboniferous  districts  of  the  Netheriaads, 
and  (if  we  may  judge  from  Bendant's  description)^  of  Hungary 
also,  is  exactly  i>ardlel.  In  some  instances,  howeyer,  the  &ird 
and  fourth  systems  being  deficient^  the  coal  measures  repose.^ 
immediately  on  the  transition  limestones,  slates^  8cc.  (as  in  Cole- 
broke  Dale,  and  Dudley,  in  England ;  in  the  Haitz,  and  many 
places  on  the  Continent. 

The  order  of  superposition,  however,  is  never  inverted,  nor 
is  there  one  single  instance  on  record  in  which  any  workable  seam 
of  coal  has  been  found  below  the  third  or  fourth  system  above 
enumerated,  unless  we  consider  the  anthracite  sometimes  asso- 
ciated with  transition  slates,  and  which  may  be  readily  distin- 
guished from  the  true  coal  formation^  as  an  exception. 

The  limeatoiies  of  the  third  series,  and  the  conglomerates  and 
sandstones  of  tlie  fourth,  are  generally  referred  by  continental 
geologists  to  the  transition  class.  (See  Von  Raumer  on  the 
Slate  Mountains  of  the  Netherlands,  &c.  Daubuisson,  Geologic ; 
Beudant,  Honffrie ;  Humboldt,  &c.).  The  representations  of 
every  one  of  the  above  writers  render  it  absolutely  impossible 
to  confound  the  rothetodteliegende  of  Germany  with  the  conglo- 
merates of  the  fourth  system  above  described. 

I  have,  in  another  work,  assigned  my  reasons  at  length  for 
constituting  a  separate  order  to  include  the  whole  of  these  four 
systems  rather  than  refei^ring  any  part  of  them  to  the  transition . 
class  with  which,'  however,  they  are  very  nearly  allied. 

The  geologists  of  the  Continent  very  commonly  consider  the 
rothetodteliegende  (a  formation  immediately  overlying  the  coal 
measures),  as   forming  part  of  this  series. 

I  prefer  the  view  entertained  by  Prof.  Buckland,  who  has,  in 
repeated  journeys  in  the  north  of  (Sermany,  minutely  examined  the 
relations  of  the  rotheliegende  with  reference  to  this  question,  and 
who  considers  it  as  the  lowest  member  of  the  great  sandstoneseries 
forming  the  next  natural  grpup  above  the  carboniferous  series* 
Though  conscious  how  little  weight  my  own  evidence  will  add  to 
this  high  authority,  I  may  briefly  state  that  my  own  personal  exami- 
nation of  the  Thuringerwald  led  me  to  the  same  conclusion.  I 
have  only  at  present  to  repes^  my  assertion,  that  Lehman,  Freis- 
leben,*  Von  Buch,  Von  Kaumer,  Karsten,  Keferstein,  Daubuis- 

€xtntit  homSnmUbtm,  whicii  b  cufeiNfy  dadiive.    H*  db^ervtt  tlMt  «Na»  gadl^iMS 
areiadiliedtoeauite«hecoidn«tksaiidth9«otliili^^      i  wilioidhiHe  wumVtn  <f 

considm  them  '*  ak  xwej  emander  xwai  ganz  nahe  •teliendt,  al«r  dctmi^  vam  timmitt 
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8on,^  nld  Hanboldty  allotoicttir m  agtigniiip to  tbe g$tai  nam ^f 
theroiheiodteUegeftde'B,  position  abov^  the  cmI  measures.  As 
tfiat  asseptfon  has  been  questioned,  i  shall  shortly  support  it  by. 
detailed  quotations  i»  taeir  owu  words;  and  I  have  only  to 
regret  a  eontroversy  whish  renders  inevitable  a  method  of  proof 
that  tkx»t  necessarily  occupy  so  many  pages  usually  devoted  to 
mudi  more  interestihg  and  valuable  matter. 


.*»*. 


I  have  thought  it  necessary  thus  far  to  explain  the  principles 
on  which  I  proceed  in  separating  the  oonsideratton  of  the  rotho- 
todteliegenae  from  tbe  description  of  the  continental  coal 
districts. 

A  rock  placed  exactly  in  the  situation  of  the  rotheliegende 
(that  is,  between  the  coal  measures  and  ma^nesian  lime), 
is  specified  in  Smith's  map  of  Yorkshire,  under  the  name  of  the 
Pontefract  roc^.  He  classes  it  with  the  coal  measures ;  but  the 
course  he  assigns  to  it  is  unconformable  to  these,  and  confonna^ 
ble  to  the  superjacent  masnesian  limestone.  This  rock  ought  to 
be  carefully  examined  and  described. 

It  should  be  observed  that  as  tbe  rocks  overlying  die  coal 
measures  cover  them  unconlbnnably  throughout  England, 
instead  of  succeeding  in  a  regular  ami  confonnaWe  series,  we 
have  no  evidence  that  the  highest  beds  of  the  coal  formation  are 

g»  trennendeftfnimHoHe»,^*  as  two  vtry  neari^  ailied  fianiAti<Mi8,  but  neterthdleai  dU- 
tinetjrom  each  ether  $  and,  oonfonnablf  with  this  view,  he  carefully  diitinguUhes  cer« 
tain  coal  seams  which,  accordias  to  him,  actually  are  subordinate  to  the  rotheli^ende 
from  the  true  coal  formation.  ^  My  observations,*^  he  stateit,  ^'  lead  to  the  conctosioDy 
that  a  part  tf  the  beds  hitherto  n^trred  ta  th&  eoaijkrmotion  (properly  m  eaUed)  am^t 
to  he  separated  froffi  thatfirmationy  and  regarded  as  subordvtate  to  the  rotheliegende* 
'^  £in  iheil  der  hisher  zu  den  eigentlichen  Steinkohlengebirgen  gerechnetcn  SteitScoMen^ 
Jtosse  von  solchen  ahzusondem^  und  dcm  rothlicgenden  unterzuordnen  ist.**  Mr.  Wea- 
▼er  has  sufib^ed  himsalfto  be  misled  by  neglecting  to  adveft  to  the  dxeamstaaoe,  Ibtdt 
the  passages  he  has  quoted  from  Fredslebeii,  as  proying  that  the  coal  formadon  generalfy 
IS  included,  in  the  rotheliegende,  have  no  kind  of  reference  to  the  ^^  eigentlichen  Stein* 
kohlengebirgen,*'  ^e  proper  coal  formation^  but  are  confined  to  that  part  of  the  series 
thus  ca^efiiBy  separated  hom.  it  by  that  anthor  on  acecunt  of  tl^  very  position.  The 
cause  that  seems  to  have  led  to  this  misoonception  is,  that  the  two  ISormations  being  osii* 
tenninous,  the  .true  coal  formation,  and  these  subordinate  beds,  often  occur  nearly  in  the 
same  localities.  A  careful  collation  of  the  map  accompanying  Freisleben*s  work  with 
his  text  removes  in  ihe  mosfc  coovimmg  manner  this  source  of  confiiaon. 

X3isflaiiof»Fieislebcpi'i|  work  does  aot  extend  to  the  ooalfosmataon  properiy  socalM^ 
I  shoaid  add  that  the  passages, above  cited  from  Freisleben  are  not  incidental  notices  $ 
but  form  the  express  declaration  of  his  opinion  on  this  point  deliberatdy  pronounced  m 
^  section  dedi«rt)ed  to  tiie  consideration  of  the  relslions  to  which  they  refer. 

I  xc&r  to  the  Mcouit  of  lh«  eavifsns  ofOkt^by  VonBlidhfbrhw  tsstiraooy'iiidili 
contioversy.  Pr.  Anderum's  notes  in  tlus  tran^ation  of  that  work  will  convince  Mr, 
Weaver  that  I  am  hot  singular  (as  he  appears  to  suppose)  in  my  interpretation  of  Freis- 
ySbafs  sentiments,'  but  have  the  an^iottty  of  tlMwe  best  versed  in  the  gedogieai  wntingft 
ofC^emiany. 

Freislebeiii  dtes  from  an  author  (Earsten)  who  dasses  the  coal  and  rotheliegende  tiige* 
tfaer  as  subordinate  members  of  one  great  sandstone  formation,  the  following  enumemv 
tioto  of  the  several  beds  induded  by  him  in  that  fbrmatiDn,  taken  in  an  ascemnng  order* 
1*  OBDslQianKli  ef  <Heisat  tedofc  •  S.  SiBeeous  oabgikinMnts.  S  to  &  €••!  ssadmiii 
and  iUe»  9.  Tap  racks.  10,  day  Ueiistone.  IK  RothalisgeBdA  \fU  Wmmr 
fimode.  Now  if  we  look  among  these  reeks  fbr  the  repKsentaave  of  our  own  M 
led  sendslone,  it  must  be  sought  in  Numbeir  1  «Bd  1^9  nA-m  Num^ 
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in  aay  part  of  tbeisfamd  dUptayed.  iJMsiiiiich  is  tUitke bqdsiof 
that  torjBatioa  come  indiffenenUy  into .  cootact  with,  tbe  aupor- 
strata.  It  is  possible  that  were  those  highest  beds  visible,  they 
might  be  found  to  exhilHt  a  gradual  tnoisiAioa  <as  is, the. case  in 
80  naany  other  instances)  iato  the  chaeacters  of  tfae.neg^t  sandstone 
series.  If  we  are  to  refer  the  rotheliegende  to  the  ooal  format 
tion  in  any  manner,  it  can  only  be  in  consid^ing  it  as  thus  iater- 
mediate  in  place  and  character  between  the  regular  coal  mea- 
sures and  the  sandstones  of  the  next  »ra.  To  identify  it  in  any 
waff  with  the  lowest  beds  of  tlie  whole  system  is  to  invert  every  fonn- 
dation  of  geological  arrangement,  and  to  unsettle  all  those  princi- 
ples to  which  the  science  owes  its  present  precision. 

Distribution  of  the  Carboniferous  Series, 

(A.)  Coasts  of  the  Baltic. 

Following  the -same  course  which  was  pursued  in  indicating 
the  distribution  of  the  ancient  chains,  we  may  first  trace  the 
coal  formatiop,  where  it  appears  to  rest  against  the  most  north-* 
erly  of  these  chains,  that  of  Scandinavia. 

In  this  line,  we  find  coal  in  the  island  of  Bornholm,  and  again 
in  Sweden  on  the  south  of  the  primitive  tract  near  Helsingborg, 
at  the  mouth  of  the  Baltic. 

(B.)  Scotland. 

If  we  regard  the  Grampian  mountains  as  a  prolongation  of  the 
Scandinavian  chains,  the  great  coal  district  of  Scotland  must  also 
be  considered  as  similarly  related  to  those  above-mentioned. 
It  occupies  the  tract  forming  what  may  be  called  the  great 
central  valley  of  Scotland  (speaking  relatively,  for  considered  in 
itself  its  surface  is  very  considerably  varied),  which  lies  between 
the  great  transition  chain  on  the  south,  and  the  still  loftier  primi- 
tive ranges  of  the  highlands  on  the  north.  The  whole  of  this 
wide  tract  is  occupied  by  the  coal  measures,  the  carboniferous 
limestone,  and  the  old  red  sandstone,  associated  in  every  possi- 
ble manner  with  vast  accumulations  of  every  variety  of  trap. 

In  the  low  district  on  the  east  of  Sutherland,  where  the 
secondary  formations  again  intrude  among  the  primitive  high- 
land chains,  coal  has  been  discovered  at  Brora;  but  from  the 
sli^t  description  incidentally  given  of  this,  tract  in  the  memoir 
of  Mr.  Bald  (voL  iii.  Trans*  \Vem.  Soc),  before  referred  to,  it 
may  be  conjectured  that  this  does  not  belong  to  the  principal 
coal  formation,  but  to  those  beds  which  occasionally  occur  in 
more  recent  formations^  being,  perhws,  of  the  same,  asra  with 
the  coal  of  the  Cleaveland  district  in  ¥  orkshire*  . 

In  Dumfrieshire^  near  the  southern  or  transition  chain  of 
Sc9tlan4f  we  &wis  many  Uoated  .^al*&elds  rep<^qg  against,  «or  . 
foiqniag  nan^w  \^w  la,  the  vaUeys  of  the  latter  obtia  $  i  theae  . 
ara'asspcifif^jrjth^  and^rest  upon  as  usual,  thick  b0ds;j9f!tfae. 
cacbon^^proifft  Un^tpnef  »..»  .  .,>.  ;     ,,..   :.    ,.;.  ,  .).  .a.^>'.    ' 
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Tniprodls  (porphyrj)  greenstone,  basalt,  &c.)  .oeeor  exten- 
sively  associated  with  and  oreiiying  the  coal  districts  of  Scotland. 

(C.)  Ireland. 

We  shall  next  proceed  to  Ireland,  postponing  the  enumeration 
for  the  present  of  the  English  coal  districts ;  because  the  former 
country  is  more  immediately  connected  in  its  geological  relatione' 
with  Scotland. 

As  we  have  already  traced  the  primitive  and  transition  chains; 
from  the  south-west  of  Scotland  to  the  north-east  of  Ireland, 
the  fo]:mation8  of  the  great  central  valley  of  Scotland  here  like- 
wise intervene^  and  among  them  the  coal  measures,  whicli  may 
be  seen  emerging  from  beneath  the  overlying  basalt  at  Fairbead 
on  the  north-east,  and  again  just  beyond  the  south-west  of  the 
basaltic  area  at  Coal  Island  and  Duncannon ;  but  other  parts  of 
Ireland  present  far  more  important  coal  districts.  Indeed  th« 
island  may  generally  be  described  (with  the  exception  of  the 
north-east  basaltic  area)  as  being  almost  surrounded  with  a  series^ 
of  primitive  and  transition  groups,  including  a  great  central  area 
entirely  occupied  by  the  old  red  sandstone*  carboniferous  lime, 
and  coal  measures.  The  structure  of  these  districts  very  closely 
corres])onds  with  the  tracts  of  the  same  formation  in  England. 

The  coal  district  already  mentioned  is  termed  by  Mr.  Griffiths^ 
the,  Ulster  coal  district.  There  are  three  other  principal  coal 
fields. 

2.  The  Connaught  coal  district  occupies  an  extensive  tract,  ixt 
the  cenixe  of  which  Lough  Allen  is  placed. 

3.  The  Leinster  coal  district  is  situated  in  tlie  counties  of 
Kilkenny,  Queen's  county,  and  county  of  Carlow.  It  alsa 
extends  a  short  distance  into  the  county  of  Tipperary^  as  far  as 
Killenaule.  This  is  the  principal  carbonaceous  coal  district. 
It  is  divided  into  three  detached  parts,  separated  from  each 
other  by  the  carboniferous  limestone,  which  not  only  enve- 
lopes, tint  in  continuation  passes  under,  the  whole  of  the  coal 
district.  * ' 

4.  The  Munster  coal  district  occupies  a  considerable  portion 
of  the  counties  of  Limerick  uid  Kerry;  and  a  large  part  of  the 
county  of  Cork.  It  is  by  much  the  most  extensive  in  Ireland ; 
but  as  yet  there  is  not  sufficient  information  respecting  the  num^ 
ber^  extent^  or  thickness,  of  the  beds  of  coal  it  may  contain. 

(D.)  England. 

The  coal  fields  oP  England  vriU,  from  geographical  jposition,. 
naturally  fall  under  the  following  arrangement:  1.  The^reat 
northem*  district,  including,  all  the  coal  rfiields  nortlt'of  Ttetk, 
2«  Tbe^oentral  district^  ineludtng' Lereestef;  Warwick,  Slafibrd 
ftnd  Sbropsliire«  ^  S^i*  Yhd  Western  drstrieft^  which  niay  bd  ^Mi^' 
vided  tnto^  N^rtfv-W^sterb,  ineIa<Ki%  Notth>  Wales,  iind'fh^^i^tiy^' 
western^  ioduding  South  Wales^  Soucester,  ind  SdmerseCSh^ir ' 


]4»        Itei>.W.J>.Cm^k^^jmmG0ohgicmlMai^of    [Fk^. 
Ph  juml  imnmttta^Q^9  ulso  eotdvm  tUf  geogniphical  an^asge- 

1.  The  Northern  District > — A  chaii>  of  hills,  denominated  in 
the  time  of  the  Roman  colonists  of  Britain  the  Penine  Alpa^ 
formii  a  contimioaB  ridre'  (locally^  I  beheye,  called  the  back  lope 
4of  England),  through  we  northern  counties,  from  Nortbumber* 
land  ta  Derbyshire.  At  its  northern  and  southern  extremities 
(diat  is  to  say,  in  Northumberland,  and  the  West  Riding  of 
Yorkshire,  and  in  Derbyshire),  this  chain  e^ihibits  the  carbonic 
ferons  limestone  (No.  3  of  the  carboniferous  series).  All  other 
pwrts  of  it  are  composed  of  the  shale  and  grit  (No.  2);  round  the 
sides  of  this  chain  the  regular  coal  measures  (No.  1)  are  disposed 
j&o  as  to  constitute  several  distinct  fields. 

These  may  be  enumerated  in  the  following*  order:  (a) The 
great  coal  field  of  Northumberland  and  Durham,  (b)  Some 
small  detached  coal  fields  in  the  north  of  Yorkshire,  (r)  Hie 
CTeat  coal  field  of  South  Yorkshire,  Nottingham,  and  Derby. 
On  the  south,  we  find  only  (d)  some  successful  trisds  for  coal  in 
the  neighbourhood  of  Ashborne,  which  have,  however,  never 
been  foraier  mosecuted.  On  the  west  (e)  the  coal  field  of  North 
Stafford.  (/)  The  great  Manchester,  or  South  Lancashire  coal 
field,  (g)  The  North  Lancashire  coal  field.  (A)  The  White- 
haven coal  field ;  between  this  and  the  preceding  coal  field,  the 
transition  mountains  of  Cumberland  rise  on  the  western  side  of 
the  Penine  chain,  but  a  zone  of  carboniferous  limestone  is 
de^ched  from  the  Penine  chain,  and  mantles  round  this  group. 
On  the  north-west  of  this  zone,  the  last  mentioned  coed  fielcl 
reposes.  (»)  The  indications  of  coal  at  the  foot  of  the  western 
escarpment  of  Cross  Fell. 

2.  The  Central  Coal  Districts  inchide  four  detached  fiebls 
iiemerging  from  beneath  the  great  plain  of  new  red  sandstone 
covering  our  midland  counties. 

a.  Ashby  dela  Zouch.  b.  Wi^rwickshire,  between  Atherston 
and  Nuneaton,  c.  South  Stafford,  round  Dudley:  the  coal 
measures  here  repose  on  the  transition  limestone,  Nos.  2,  3,  4, 
being  here  deficient,  d.  Indications  of  coal  near  the  foot  of  the 
Tickey  Hill ;  also  in  contact  with  transition  limestone. 

3.  Western  Districts^  subdivided  into 

a.  North  Western,  including,  1.  A  trough  of  coal  measures 
reposing  on  carboniferous  limestone  traversing  the  town  of 
Anglesea.  2.  A  coal  field  resting  on  the  same  rock  in  Flint- 
shire ;  the  carboniferous  limestone  range  continuously  -on  the 
ncMTth  of  the  transition  mountains  of  North  Wales. 

b.  Middle  Western^  or  Shrof^kire. — ^This  includes  several 
detached  fields.  I.  In  *the  plain  of  Shrelrsbury.  2.  In  Coi^ 
brook  dfde  (this  reposes  on  tranntion  limestone).  3.  On  the 
summits  of  the  Glee  Hiils,  and  in  South  Shropshire.  4.  Near 
the  Abbeiley  Hills  (resting  on  transition  itmestone). 

.  e.  South  iF€t^0m.-^ThuiaiGloies  three  prmopalbaainaocetH 
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|ied  hy  dbe  coal  measiuet,  and  sttitMiided'by  «M«i  of  «u)Km!. 
nerons  liBiesloiie^tlie  whole  repotinr  on  one  YUit  Mtct  of  oM  red 
sandstone.  Of  these  basins,  the  jai^esi  is  situated  in  Sotitb 
Walesyand  occupies  thegreaterpartofGl^moigaiishire^extendfi^ 
into  Monmonthdiire  on  tlie  east^.and  Caermarthen  and  Pem- 
brokeshire on  the  west.  The  next  in  importance  occupies  the. 
south  of  Glouoester,  and  the  north  of  Somersetshire.  It  is  parti- 
eoiarly  intersBting  to  the  geolo^st,  becnnse  the  more  recent 
formations  sweep  over  a  pturt  of  it;  and  their  rehtions  with  tike 
coal  series  may  here  be  ascertained  by  actual  sections.  Coal 
shafts  being  sunk  even  from  the  lower  oolite  through  the  lias  and 
new  red  sandstone  into  the  coal  measures.  The  third  basin  iit 
point  of  extent  is  intermediate  in  position  between  the  other  two^ 
occupying  the  forest  of  Dean,  between  the  Severn  and  the  Wve» 
Trap  rocks  (principally  basalt/  greenstone,  and  amygdaloid}^ 
are  associated  with  and  overlie  many  of  these  districts,  especialq^ 
those  of  Northumberland,  Staffordsnire,  and  Shropshire. 

(E.)  France. 

As  we  have  already  traced  coal  fields  in  the  north  of  Europe,. 
apparently  connected  with  the  central  system  of  Scotland^  so  we 
might  naturally  look  for  the  resumption  of  those  of  the  south- 
western English  counties  in  the  opposite  regions  of  France.  It 
is  true,  indeed,  that  in  the  south  of  Somerset  and  through 
Devonshire,  no  coal  has  been  observed ;  being  probably  con- 
cealed by  the  advance  of  the  overlying  deposits  of  new  red  sand- 
stone which  are  there  in  close  contact  with  the  transition  chains. 
These  transition  chains  cross,  as  is  well  known,  from  Devon  to 
the  peninsula  of  the  Cotentin  in  Brittany ;  and  we  find,  as  might  ' 
be  expected,  a  small  coal  field  reposing  against  their  eastern  side 
at  Litry  on  the  south-west  of  Bayeux ;  further  south,  where  the 
Ijoire  enters  between  the  continuation  of  these  chains,  between 
Angers  and  Nantes,  are  more  extensive  deposits  of  this  formation. 

In  the  centre  and  south  of  France,  there  are  some  limited  coal 
deposits  lying  in  the  valleys  of  the  Loire,  the  AUier,  the  Creuse, 
and  the  Dordogne,  the  Aveyron  and  the  Ardeche  between 
ridges  proceeding  from  the  primitive  central  group  connected 
wim  the  Cevennes,  and  also  on  the  south-east  between  the 
Cevennes  and  the  Rhone. 

Several  particulars  concerning  Some  of  these  districts  may  be 
found  in  the  account  of  the  geological  speculations  of  Mr.  Rbuelle 
in  tihe  first  volume  of  the  Geographic  Physique,  forming  Mit  of 
the  great  .Encyclopedie  Methodique ;  the  Annales  des  Mines 
fi>r  1821  contains  some  information  concerning  of  those  near  St. 
Btienne,  department  of  the  Loire,  and  a  full  account  of  those 
of  the  .Aveyron. 

Frank  the  south  of  France  we  may  proceed  to  Spain,  which 
ooidd  not  so  conveniently  be'incluaed  in  any  other  part  of  our 
survey.    Coal  is  here  mentioiiei  as  occurring  in  eight  places  in 


.  CataloQttf  ia.tbree  in  Anragon,  and  one  iR^New  Castile ;  biit  no 
uariiculan  are  givea :  a  list  of  these  lobalitiaa  may  be  ibuKid  in 
Iiajborde'a  view  of  that  country. 

,  (F.)  Northern  Frmtce,  the  'Netherlands,  and  adjacent  Parts  of 

GemuMyM 

A  great  carboniferous  tract  occopieli  these  countries. 

It  may,  generally  be  described  as  extending  westwards  from 
Hardingnen  near  Boulc^e  (only  a  few  miles  firom  the  coast  of 
the  channel)  by  Valenoiennes»  and  dience  up  the  Scheldt  and 
4own  the  Meuse  to  Eschweiler  beyond  Aix  la  Cbapelle ;  and 
still  further  west,  many  of  the  coal  districts  of  Northern  Ger- 
many may  with  great  probability  be  considered  as  a  prolongation 
of  it. 

On  the  east  and  north, .  the  great  deposits  of  chalk  and  the 
strata  above  the  chalk,  skirt  and  partially  (particularly  within 
the  limits  of  France)  overlie  this  tract.  On  the  south,  it  is 
bounded  by  the  transition  ridges  (of  slate,  greywacke.  Sic.) 
which  occupy  the  forest  of  Ardennes,  overhang  the  magnificent 
defile- of  the  tlhine  from  Bingen  to  Bonn,  and  thence  extend  to 
3;he  Westerwald.  This  tract  does  not  consist  of  a  single  conti-^ 
nuous  coal  field,  but  of  many  insulated  and  basin-shaped  deposits 
of  this  formation,  encircled  bv  carboniferous  limestone  and  old 
red  sandstone.  In  many  respects  it  bears,  even  down  to  the 
,  character  of  its  picturesque  scenery,  a  remarkable  analogy  to  the 
<:oaI  districts  (lilLewise  consisting  of  many  insulated  basins)  iu 
the  south-west  of  England. 

We  find  the  most  westerly  point  of  this  extended  chain  of 
^  4?Qi^l  fields  at  Hardinghen,  in  the  great  denudation  expo^ng  the 
beds  beneath  the  chaik,  which  comprises  the  Boulohnais  on  the 
French  side  of  the  channel,  and  the  Weald  of  Kent  smd  Sussex 
on  the  English ;  of  this  we  have  before  ^ven  a  general  descrip* 
tion.  These  coal  mines,  and  the  c|uames  of  the  carboniferous 
limestone  associated  with  them,  which  appear  at  Marquise,  are 
situated  at  the  very  foot  of  the  escarpment  of  the  environing 
zone  of  chalk  hills ;  for  the  outcrop  of  ail  the  intermediate  form- 
ations crosses  this  part  of  the  denudation  to  the  south,  and,  as  it 
were,  withdraws  to  expose  the  cod  ;  proceeding  westwards,  the 
coal  IS  worked  &t  several  places  within  the  general  limits  of  the 
overlying  chalk-formation.  The  environs  of  Aniche  near  I>ou^y, ' 
and  of  Monchy  le  preux  near  Arras,  present  deposits  of  this 
nature ;   the  mines  surrounding  Valenciennes  are  still  ihore 

extensive.  .... 

tn  ^  environs  of  Mons^  Charleroy,  and  Kamnr,  in  a  tracts,. 
sur^pundiQg  Li^;  and  lastly  close  to  Eschweiler  on  the  eaisitol^, 
Aixila  Obapelle,  olher  very  considerable  coail  fields  ire  wc^ed. . 
.  ^^^c^eral  account  of  this  line  of  coal  fomlatioii  may  be,  fomul 
in  (walius  d'Hidloy  Geologic  da  ITord  de  la  France,  Jourtiddea  ' 
JAines,  and  in  Yon  Raumer's  Geogaostich  Veisnche ;   many 


int^raittAg .  de^ls  ,M6  ^Iso^^ven'  in  -ViHeibMe  6inr  la  Trehd^j^ 
miherate  (torn.  ii.  p.  432  &  seq.)  and  iUastntted  iii  the  magai«» 
iideidft  atlas  of  that  work  by  Beciioes  ex^ibttiiig  the  contortions, 
&c.  of  the  beds,  and  the  mode  of  workiBg  ^em,  from  PL  2$ 
to  27,.  •  ' 

Proceeding  still  further  along  the  northern  border  of  the  same 
transition  Qhaiq,  against  which  all  these  deposits  of  coal  repose, 
we  .iind  the  more  recent  fbrjottitioBs  ({>robably  of  the  tertiary 
class)  intruding  upon  it,  ^d  concealing  the  coel  till  we  cross 
the  Rhine  near  Bonn.  On  the  right  bank  of  that  river,  these 
again  recede  to  the  north,  and  in  Uiis  direction  we  again  find  an 
extensive  coalfield  j^rgii^eeding. along  the  small  riv^r  Itahr  a  little 
above  its  junction  with  the  Rhinie.:  on  the  south  the  beds  of  this 
coal  field  describe  the  segment  of  a  circle,  cropping  out  agiunst  ^ 
alternations  of  limestone,  shale,  and  what  is  called  greywacke 
(our  old  red  sandstone  probably),  wfaidi  separate  theui  irom  Che 
regular  transition  slate  :•  on  the  north  they  are  bounded  by  tfaef 
overlying  and  more  recent  deposits.  An  account  and  plans  of 
this  district  may  be  found  in  Villefosse,  tom;  ii.  p.  424,  aiid 
P1.24. 

A  little  on  the  south  of  the  same  district  of  transition  rocks, 
whose  northern  border  we  have  been  hitherto  pursuing,  limited 
coal  fields  occur  in  the  country  between  the  Moselle  and  Rhine; 
first,  between  Sarrebruck  and  Sarre  Ilouis  on  the  river  Sarre, 
and,  secondly,  near  Waldmohr  on  the  banks  of  the  Olame, 
extending  to  its  confluence  with  the  Nahe  :  the  beds  of  the  for* 
mer  coal  field  are  described  as  ranging  south-west  and  north- 
east, and  dipping  north-west ;  they  are  covered  with  red  sand- 
stone, and  also  surrounded  by  the  same  formation  on  the  points 
to  which  they  rise,  appearing,  therefore,  to  repose  upon  it ;  but 
these  iqppearanc^s  are  very  vaguely  described;  ^'sur  ces  gres 
rouges  semblent  quelquefois  s'appuyer  les  concliies  de  houille ; " 
they  are  probably  deceptive.  .  A  careful  examination  of  the 
country  between  this  coal  field  and  the  northern  transition  chain 
is  necessary  to  ascertain  its  |rue  relations.  Villefosse;  tom.  ii. 
p.  447,  and  !PI.  27,  may  be  consulted  on  this  district. 

Keferstein  has  given  a  brief  but  very  clear  description  of  this 
porphyry  and  coal  district,  extending  on  the  south  of  the  dkte 
mountains  between  the  Rhine  and  the  Moselle  by  Zweybruck 
and  S^vrebrack(Tetttachland,  8u2.p*81,jNo.  I)<  ^ 

He  describes  ihe  coal  measures,  exhibiting  the  ordinary  meih- 
bers  an4  characters  of  this  formation  as  extending  between  8ar- 
rdi>rack  and  Neukirch ;  thev  contain  some  alternating  b^s  of 
cwrbquiiferoiis  limeatooe.  The  sliatification  is  extremely  ex- 
torted aqd< dislocated;  masses  of  unstratified  trop  rocks  fcotn- 
piling pqrphyrywacke,  amygdatoid^  greenstone; and  basalt),  are' 
voti&rpa^  among  the  coal  measures. .  Agates  abound  m  t&e 


^ 


jun  toe  CQ»%  8^n  datoni^^ 

/'  Thtt  r€4^dti€m  (by  thii  (army  Kelmteia  alwa|B  denotes 
idiaiotheto^teliQBftnde  s^  digting^iflW  fi^m  the  bnnie  aoadsteii^y 
Uesin  several  places  on  iheseformati(msJ* 

(G.)  Coal  mar  the  Vosges^ 

CotA  ocQiiiB  on  t^  weftt  side  of  tlje  Vo8ge%  but  I  am  utt 
9Ci]paiAted  with  cmy  particular  dwscdptioa  of  Uiis  tract. 

(H.)  Coal  of  the  Alf&. 

Traces  of  the  coal  fennation  areriare  m  thia moaataia  raage; 
but  such  have  been  observed  in  some  parts  of  it. 

M.  da  la  Bso^  thus  notices  one  remarkable  instance  of  this 
iMod; 

'^Tbe  Col  de  Balpie,  which  closes  the  valley  of  Chamouny  to 
the  north-east*  and  separates  Savoy  from  Switzeiiand,  has  long 
\m&a  known  for  the  superb  view  which  it  commands  of  the  valley 
^  Chamounyy  with  the  Mont  Blanc  range  in  one  direction,  and 
the  mountains  of  the  Valais  on  the  other.  The  iron  cross  on  the 
highest  part  of  the  Col,  or  pasaaffe^iSy  according  to  M.  de  Saus- 
siire»  7086  French  feet  (7558^  Inglish  feet)  above  the  level  of 
the  sea.  The  Col  is  composed  of  beds  of  clayslate,  of  limestone^ 
smd  of  a  few  thin  beds  of  sandstone.  The  rocks  of  the  Col  de 
Pakae  have  been  called  primitive  by  M.  Ebel,  in  his  Ban  der 
Brde  en  dem  AIpen-Gebirge^  but  were  with  more  justice  named 
secondary  by  M.  de  Saussure.  The  beds  which  compose  them 
sc^m  to  be  a  continuation  of  limestones,  which  are  remarked  in 
patches  in  the  valley  of  Chamouny,  asid  which  probably  once 
occupied  the  whole  length  o£the  valley. 

^^  While  crpssiag  the  Col  de  Bakne,  in  the  autamnof  1819,  I 
picked  up  two  portions  of  the.  thin  beds  of  sandstone  above* 
joentioned,  which  I  found  to  contain  vegetable  impressions  pre* 
cisely  simihir  to  what  have  been  termed  coed  plants,  because 
tbey  are  usnaUy  found  in  coal  formations.  But  i  tried  in  vain  to 
find  these  fossil  plants  in  situ,  many  parts  of  the  Col  being  too 
precipitous  to  allow  of  my  approaching  them."  ' 

>  From  further  conversation  on  the  subject  with  M.  de  la  Beche^ 
I  am  persuaded  that  this  spot  presents  a  trough  of  neariy  vertical 
beds  belonging  to  the  true  coal  fennatioa  squeezed  in>  as  it  were, 
between  the  primitive  ridges. 

KefersteiJA .  notices  traces  of  coal  associated  with  por^yry  on 
tibe  south  aide  of  the  Alps  near  Botso.  -  Humboldt  also  netiees 
these  coal  deposits :  th^y  are  on  the  baidts  of  the  Adige  between 
Sais  and  St.  Peter. 

\(I.)  Coal  of  Osnairuch*     - 
Pursuing  the  line  of  Northern  Germany,  a  tract  'cohtainim^ 
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'^mJ  appetts  to  range  many  mfleft  on  the  sontii-west  and  Bouik 
of  Hanover  between  Qsnabruck  and  Hildesheim^  but  we  cann<lt 
tisftr  to  any  description  of  it ;  it  may  probably  form  the  prolong- 
aCdon  of  the  northern  line  of  6oal  fields  which  we  lately  traced  at 
fiir  as  the  Ruhr.   '     \ 

(K.)  Coal  and  Porpkyry  Formatiom  surrounding  the  Hariz.^ 

"'  'These  associated  formations  succeed  to  the  slate  mountains  of 
the  Hartz^  near  the  east  end  of  which  they  present  themselves  in 
three  points : 

1 .  The  Opperode  district. 

2.  The  Ilefierd  district. 

*K  The  Petersbirge  district. 

Both  the  first  He  immediatehf  on  the  slate,  and  form  a  portion 
of  the  Hartz  chains.  The  third  forms  an  insulated  district  in 
the  Saale  kreisse.  The  coal  formation  presents  the  ordinary 
alternations  of  bituminous  shale  and  coal  sandstone,  of  the  usual 
▼arietieSy  and  some  calcareous  beds  with  marine  fossils.  Tliree 
beds  of  coal  are  sometimes  found ;  the  principal  variety  is  slate 
coal. 

.  1.  Near  Opperode  (on  the  north-east  of  the  Hartz),  the  coal 
lies  under,  and  in  partf  also  in  the  red  sandstone ;  no  porphyry 
is  fouiid  in  this  tract. 

2.  But  in  the  Ilefield  district  J  (on  the  south-east  of  the  Hartz), 
porphyry  prevails  near  Neustadt.  The  more  ancient  members  of 
this  formation  pass  immediately  into  the  greywacke  through 
modifications  approaching  to  homstone  rocks.  The  younger 
members  are  mixea  with  more  clay,  become  sandy  and  conglome- 
rated, and  thus  pass  into  the  red  sandstone.  The  coal  strata  lie 
between  the  porphyry  and  the  slate  hills,  so  that  they  have  thejirst^ 
place  in  the  order  of  superposition  (sie  ersten  zum  hangenden 
Itaben).  In  the  upper  formations,  the  conglomerates  and  sand-- 
stones  exhibit  themselves. 

3,  The  Petersbirge.  This  is  a  great  mass  of  the  porphyiy 
formation  bounded  by  Lobegun,  Wettin,  Halle,  Landsberg,  Bitter- 
field,  and  Zorbig  (lying  a  few  leagues  soutli-eastfrom  the  Hartz). 

*  I  bare  abridged  (but  without  any  other  alteration  than  that  oi  condensation)  this 
4tfooant  team  Keferstein  (Teutachland^  p.  138,  No.  1).  I  have  done  this  because  the 
4rtateuiept»  I  formerly  publkhed  have  been  controverted  by  Mr.  Weaver.  It  is  well, 
therefore,  to  call  in  an  impartial  witness  as  arbitrator.  I  must  leave  the  reader  to  judge 
towards  which  side  the  «iddenoe  thus  introduced  inclines. 

•  f  This  is  the  part  which  Frcisleben  separates  from  thetrue  coal  formation;  it  extends 
to  Mdsdorf  and  Endorf,  and  is  colouic4  in  the  map  aceoomanying  his  work  as  lotha- 
ibdte;  but  that  map  exhibits  also  (be  true  coal  formation  as  here  into^osed  between  liie 
xothetodte  and  the  transition  rocks. 


X  The  true  coal  formaiMm  lies  (see  the  ma|»  accompany  Freisleben)  considerably  on, 
the  MMk  of  Ncwtadt.  The  coal  be^s  descnbed  by  him  as  subordinate  to  die  rothe- 
Jadte  are  on  the  eootrarjr  on  the  south-east  of  that  town,  exteoduig  thence  towards  Da* 
^eld.  Tb/t  whole  of  this  tract  is  coloured  as  rothetodte  in  the  ymb^^  wbidi  presents  the 
jcgular  series ;  tnmsition  focks,  coal,  porphyry,  rodielodte^  ovalyuig.  e|!ch  other  in 
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iPorphyiy  i%  Ike  j^re^aleiil  rock.;  the iipperhei$  («8  tt KeqslftJt) 
]pt«tcoBie  eonglDmeratied  and  t^pproxiiBUte  to  tb«  fedtsmdatont. 

The  coal  tnea«reires  opeur  at  -Lobegtm,  Watfiin,  Bolau,  BNAhr 
fifoh^  and  Giebicensteln ;  tfiey  dccurintbe  potfh^^,  tsotaetimw 
coveriDg,  sometimes  covered  by  it  (the  map  accoDiffaiiyiiig  FreiSh 
leben  represents  them  as  generally  beneath  the  porphyry) ;  the 
pdrphyry  above  and  below  the  ooriare  diatiBgaisiied^lneittore 
^annlar  structure  of  the  former,  which  is  associated  with  'the 
conglomerates ;  the  coal  is  stratifiied,  but  disposed  in  «addle% 
troughs^  8cc.  and  often  swells  into  irregular  masses.  Where  the 
coal  measures  are  thickest,  and  no  porphyry  is  found  beneath 
them  (as  at  Wettin),  the  coal  sandstone  prevaik  to  tiie  greatest 
depth,  and  is  often  much  like  the  goreywacke. 

The  red  sandstone  lies  either  upon  the  slate  mountains*  of  the 
flartz,*  or  upon  the  porphyry  of  tlejield  and  the  PetersbirgefZni 
forms  a  range  of  hills  stretching  through  Mansfield  between  the 

two  Doints.f 

With  regard  to  the  porphyry  associated  in  these  coal  districts, 
I  have  to  add  to  the  above  account^  that  its  relations  with  the 
formations  among  which  it  occurs  are  very  obscure.     Humboldt 

*  Tliat  is  where  the  porohyry  and  coal  -are  wanting,  as  aj^eaxa  ftom  die  zem«iider 
•f  tJbe  tentetice.    See  also  me  map  in  Fi«i9lehe&. 

f  It  appears  from  the  statement  of  Freisleben,  that  the  toflietodte  vif  these  hiBs 
f^pne*  upon  the  W^ttm  ooalfieid.  His  loodkies  ia^de  dU  the  rothetodte  zepresttited 
by  tlie  map  accompanying  his  work  in  that  quarter ;  so  that  the  fact  of  the  supeipositioEi 
of  the  great  mass  of  the  rothetodte  above  that  coal  field  cannot  admit  a  douht.  It 
appears,  however,  timt  a  conglonieiate  reswnMiag  the  lothetodCe  also  occurs  in  some 
places  beneath  these  coal  measures.  On  this  account,  Freisleben  is  inclined  to  rank  this 
field,  not  with  the  tnie  coal  formation,  but  with  the  carbonaceous  beds  subordinate  to 
the  rothetodte.  His  inferences  are,  however,  open  to  doubt,  first,  because,  he  says,  he 
hifd  never  himsetf  setti  tlie  inferior  conglrmierate  in  situ^  and  reasoned  frwn  spdcimene 
onJiy  ;  and,  secondly,  becMise  the  occutrence  of  conglomerates  of  similar  character  above 
and  below  the  coal  measures  can  never  be  admitted  as  a  proof  of  identity  of  formation, 
otherwise  our  own  conglofiierates  of  the  old  and  the  new  red  sandstone  must  be  considered 
as  a  single  formation,  and  the  varbonifenyas  liinestone  and  coal  measures  be  treated  as 
subordinate  to  that  formation — a  conclusion  which,  in  the  mind  of  every  instructed  geo- 
iogist,  will  be  fully  equivalent  to  a  rtductio  ad  absurdum,  I,  therefore,  demur  to  the 
Statement  that  any  part  of  these  coal  districts  are  really  subordinate  to  the  rothesandstein, 
as  €me  requiring  ^rther  confirmation.  Be  this  as  it  may,  however,  it  will  not  prove  that 
the  true  coal  formation  iwhichy  as  we  have  seen,  is  distinct  from  these  subordinate  beds), 
is  similarly  related.  The  whole  evidence  shows,  as  clearly  as  any  evidence  can  do,  that 
the  appearance  of  this  rock  is  confined  to  the  upper  regions  of  the  coal  fomuttum ; 
and  if  it  be  not  referable,  as  (following  Buckland),  I  belseve  it  to  be,  to  the  sandstone 
series  of  the  succeeding  geological  sera  (with  which  I  again  assert,  from  personal  exami- 
nation,  and  not  with  our  old  red  sandstone,  it  most  dosely  agrees),  it  can  only  be  cflbsih 
dered  as  an  upper  member  in  the  coal  series,  flumb(Jdt  inclines  to  oennder  the  red 
sandstone  as  associated  with  the  coal  series :  La  honille,  he  adds^  pmroU  le  pfus  aau99id 
nu  de$»ous  du  gres  rouge,  quelquefois  it  estplacie  evidemment  em  4ans  ceUe  roche  au  dans 
la  porphyria  He  adds  no  other  £Mts  i&an  thMe  above  attudfd  to;  audi,  tlMfon^ 
ladhete  to  the  intetpretatioh  before  given  of  the  cases  in  whidi  it  is  said  to  occur  in  Ilia 
red  sandstone. 

In  oondkiding  this  note,  I  have  to  correct  an  error  winch  has  arisen  fhm  hasty  tcttu- 
eription  in  Mr.  Weav«r*s  aMoant  of  tiie  beds  in  the  Lobegun  colliery:  he  ndbea  Ifae 
lowest  stratam  rotbetodtdiegencte,  wh^iKHUB  it  stands  in  his  original  iothelh<»aitig«rlife«i 
gende ;  not  the  ro^etpdSe,  bitt-a  tei.  aigiiiB0«oiis  steatun.  The  point  is  net  very  nmlbt^ 
rial  i  because  IMdaben  fNtebly  consideved  it  as  beloiiglbg  to  dwt  foaaaakfm  <  tovt 
questions  of  this  kind  can  only  be  settled  by  minute  accuracy. 
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nbrntvetf  Hmtit'  p«Mitrat»»  tte<  eo«l  uxemBHtn  'mYmmBBimemaemi 
sometimes  it  covers  the  coal  immediately;  tnoiB  gi^erally  it 
repoees  on  the  saiidstone^  ekvatiag  itself  abiove  this,  rock  ia 
domes,  towers,  and  escarped  rocks.  When  the  transition  rocks 
iffenHBoediat^  <metei  by  the  red  saiidstone^  it  is  difficult  to 
say  whether  tne  ptHphyry  associated  with  the  coal  is  referaU^ 
to  the  transition  or  sandstone  series.  The  porf^yry  seldom 
foamis  tme  beds  in  the  coal  measures,  but  rather  transversal  andia<* 
terpesed  masses.  He  adds,  that  these  masses  offer  many^malo^ea 
witn  volcanic  rocks,  and  inclines  to  favour  the  opinion,  that  tho 
pretended  passage  of  the  porphyry  into  the  sandstone  is  an  iUu- 
siiMi  produced  by  regenerated  porphyries  ;  i.  e.  by  llife  subsequent 
renmon  <yf  porphyntic  debris.  These  remarks  are  applical^ie 
generally  to  the  porphyry  associated  in  tfie  coal  districts  <rf 
Germany.  From  its  intimate  connexion  in  geographical  po8i<« 
tron  with  the  coal  districts,  I  have  included  it  under  the  same 
colour,  though  strongly  inclined  to  consider  it  as  of  subseqptent 
foraation. 

(L.)  Coal  and  Porphj/ry  of  the  Thuringervmlde.  * 

The  porphyry  of  the  Thurin^erwaMe  constitutes  the  highest 
portion  of  that  chain  ;  it  contams,  according  to  Kefef  steia,  sub- 
ordinate beds  of  coal  between  Ilmenau  and  Sahl. 

(M.)  Coaly  5|'c.  oji  the  Western  Borders  of  the  Chains  extending 

from  the  Thuringerwalde, 

A  small  coal  district  occurs  on  the  borders  of  the  Saxon  slate 
mountains,  not  far  from  Steinach,  near  the  point  where  they 
join  the  Fichtel^ebirge,  and  porphyry  is  found  on  the  borders  of 
the  Bohemerwsdd,  near  Ratisbon. 

(N.)  dreat  Saxon  District  of  Coal  and  Porphyry. 

This  is  an  extensive  district  which  may  generally  be  described 
as  lying  along  the  course  of  the  Zwickau  between  Leipzig  and 
the  £rzegebirge  ;  porphyrv  prevails.  Coal  accompanied  by  the 
usual  rocks  occurs  near  zlwickau,  at  Schonfield,  Planenschen 
grund  near  Tharand,  &c.  sometimes  overlying,  sometimes  under- 
ling, and  sometimes  associated  with  the  porphyry  .f    This  dis- 

The  foOowiog  ortides  aie  fiatAf  £rom  Kefer8t«n< 

At  JSchonfeld,  the  coal  dfcpamateB  with  paKphyzy, 

:  1.  A  con^meFateof  poiplnrry  and  gneiss.    2.  '. 

impressions.  3.  Red  sand.  At  Zwickau  the  beds  (beginning „  --  

8.  Bisait.  8.  ^Qne  or  ten  coal  beds  alternating  with  white  grit  and  shale  cantaining 
ngeteUe  faiqireMona.  4.  Sandstone.  5.  Red  giit.  The  coal  £eld  of  Flanescfam 
grund  ie  more  esstensiTe  than  either  of  the  former ;  here  a  range  of  sienite,  extending  in 
the^ht  bank  of  the  IVeiasentz,  fbnna  the  ftmdamental  rock  on  which  a  seooadaiypeat- 
pfayry  lepOMs ;  then  snooeed  four  beds  of  eoal  aUema^  with  grit  and  shale,  and 
indiBed'ataB  angle  of  S.¥>. 

Whete  is  no  bitunsn  iin  the  coal  of  SdbonMd;  aldiongh  it  abounds  at  Plan^MclMft 
gMmd*:  thesameiotiflveietatioBispmntedhiiiathew^inBies.  <8se  Stemb«K*^£1ofi^ 
W  Yffnrclt.') 

l2 
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tiictis  supposed  to  hafe  a  rabtemneoiis  oowi«xioa  nfith  dHMtaff 
P^ftefftbirge  near  the  Uartz. 

(O.)  Coal  and  Porphyry  of  Bohemia f  and  Bohemian  Silesia. 

.  A  zone  of  these  fonaatioiis  crosses  these  countries  from 
south-west  to  north-east.  It  may  be  thus  subdivided : 
.  1.  The  Pilsen  Coal  District — A  series  of  detached  coal 
basins  reposing  on  transition  slate,  extending  from  Merkiin,  by 
Pilsen  and  Radnitz,  to  Prague.  Porphyry  does  not  occur  ia 
this  tract.  > 

.  .2.  The  Waldenhurg  District. — Extending  from  Landshut  to 
Waldenburg  and  Glatz  between  the  Riesengebii^e  and  Eulenge- 
birge.  It  exhibits  both  porphyry  and  coal.*  "Diese  formations^ 
alternate ;  a  chain  of  them  follows  the  slate  mountains ;  then 
succeeds  the  red  sandstone.  The  coal  is  very  irregular  in  its  strati- 
fication; the  principal  variety  is  slate  coal^  the  ordinary  coal 
rocks  occur :  the  beds  are  numerous. 

3.  The  Pi/sen  and  Waldenhurg  Districts  have  evidently  a  sub- 
terraneous communication,  beneath  the  intermediate  plains  in 
which  the  coal  formation  often  makes  its  appearance.  No  por- 
phyry is  seen  at  these  points. 

4.  At  Freiheit  Semile  and  Liebenau,  the  porphyry  alone 
appears. 

(P.)  Moravian  Coal  District, 

Coal,  unaccompanied  by  porphyry,  occurs  in  the  environs  of 
Brunn. 

(Q.)  Upper  Silesia n  Porphyry  and  Coal  District. 

This  is  an  extensive  district  including  the  following  towns  : 
Pless,  Freystadt,  Troppau,  lagerndorf,  ICosel.  It  lies  partly  in 
Silesia,  and  partly  in  Poland  :  in  the  former,  it  ^exhibits  coal 
only;  in  the  latter,  coal  and  porphyry.  The  coal  formation 
reposes  immediately  on  the  slate  raoantains  of  the  Sudetenge- 
birge.  The  strata  are  elevated  in  approaching  that  chain,  bat 
more  horizontal  as  they  recede  from  it.  The  coal  measures  are 
covered  by  the  porphyry;  which^  in  its  turn,  supports  the  Alpine 
(magnesian)  limestone.  The  coal  measures  pass  by  such  a  gra- 
dual transition  into,  the  greywacke  on  which  they  repose,  thafj 
according  to  Keferstein,  it  is  difficult  to  ascertain  the  exact 
demarcation  between  them.  The  usual  rocks  of  the  coal  forma- 
tion prevent  grits  of  various  textures ;  millstone  grit,  shale,  with. 

*  According  to  the  ma^  and  Motkmi  of  Von  Bauftier,  tibe  oatctop  of  the  principal 
«oal  bedi  folknirs  the  border  of  the  transitioii  rocks ;  but  this  writer  mentioDS  a  coapo.^ 
merate  and  a  limestone  among  te  upper  beds  of  thf  traoiition  series ;  and  as  he  (in 
oommon  wHh  Beudant,  Humbiddty  Daubi^isson,  &c.)  always  refers  the  old  red  sand- 
Mooe  and  mountain  limestone  of  £i|gUsb  geologists  to  the  transition  dasS)  he  very  pes- 
Mbly  thus  designates  them  here.  I'he  same  ini^  and  secOonf  ^dioir  dnt  a  gneit  ^p«rt  of 
te|iiK^«if  apd.lhr.re4Mi«li<M6ir^iiet4^  «|e^yf9Mrl<«M/^>V>M4"^ 

But  Is  a44iieef  inniaBCM  oSifotl  sulNNrdioate  to  the  x(4.sandi^n%.  tM.  Inctifi«6  to  conip^ 
4inr  them  aq  referable  to  oocgreai formation.  ■  ,  !•  ^ 
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npdmiflft  Q^'.olfvf  inMMtcMie,  Mid  ((teboDifi»oiift)  limasliaiie^  tke 
coal  18  mostly  slate  coal :  there  are  nmnevoua  beds,  and  sane  eC 
Teiy  considerable  thickness. 

(R.)  Coid  of  Hungary. 

The  lower  series  of  our  coal  formations ;  that  is  to  say,  our 
old  red  sandstone  and  mountain  limestone^  are  expressly ,  and  by 
name,  recognised  by  Beudant,  as  reposiiig  on  bpth  sides  th^ 
Tatra  and  Kralova  mountains  ($i  portion  of  the  Carpathian  chain) : 
he  refei'8  them  to  the  transition  class,  and  describes  them  as  grit 
of  a  red  or  white  colour,  having  a  siliceous  cement;  supporting  a 
compact  limestone  with  nodules  of  chert.  On  these  repose  the 
coarser  coal  grits ;  then  some  beds  associated  with  limestone, 
and  also  coiitaining  traces  of  coal  (which,  however,  from  his 
description,  I  should  rather  refer  to  the  rothetodte  series) ;  then 
amygaaloid  and  red  grit ;  and,  lastly,  the  saliferous  sandstone. 
Coal  is  found  at  BaUigorod  and  Rosocky,  near  Sanok.  . 

Another  coal  district  occurs  at  Funfkirchen,  on  the  borders  of 
Sclavonia ;  it  presents  (beginning  with  the  fundameotal  rock), 

1.  Black  limestone.  2.  Coarse  coal  grit,  3.  Slaty  coal  grit* 
4.  Shale  and  fetid  limestone.  5.  Carbonaceous  grit.  6.  Coal. 
7,  Several  varieties  of  grit.  8.  Greenstone.  9*  Red  grit. 
10.  Red  porphyry.  The  latter  beds  clearly  belong  to  the  rothe- 
lodte  of  Germany. 

(S.)  Coal  of  Russia* 

Coal  or  other  bituminous'  formations  are  represented  by  Mr. 
Strangways  as  occurring,  1 .  In  the  north  of  Russia  near  Yarousk. 

2.  Ontheeast  reposinga^^ainst the  Ural  raountains,nearthe  source 
•of  the  Chusovnga.  ^  3.  In  the  centre  of  Russia,  at  Calouga  and 
Toula  (where  the  great  iron  works  are  established).  4.  In  the 
mouthy  at  Bakmont  on  the  Donetz.  6.  In  the  Cifimea,  and  repos^ 
ing  against  the  Caucasian  chain ;  but  these  districts  have  nOt 
yet  been  examined  with  sufficient  care  to  ascertain  whether  the 
wds  really  belong  to  the  true  coal  formation. 

{To be  continued,) 


Article  X. 

Proceedings  of  Philosophical  Societies. 

ROYAL   SOCIETY. 

I 

i>cc^l9.-— A  paper  wa&  read.  On  the  Chinese  Year,  by  J.  F. 
DtiYiSy  Em}.  FR^.  The  introductory  portion  of  this  paper  was' 
occupied,  m  proving  that  no  scientific  knowledge  of  astronomy^ 
existed  in  China  prior  to  that  which  was  introduced  in  eariy 


qm  JVocf e^iiy  ^ PUhmfAical  Saeieiie$.  .  [Eai. 

'litaieftlrftlieArabiaiiB*  anidaft«i«mfd»  Wthe'EwdpeMam 
»»•  The  86  eclipses  recofded  by  donfacivA,  oie  «iefiil  ki 
determining  points  of  chronology,  but  furnish  no  evideaoe  of 
estronomical  science  ;  the  Chinese  had  been  in  all  ages  attentiTe 
observers  of  the  sky,  and  of  the  apparent  changes  of  the  heavenly 
bodies,  'fhe'  encouragement  and  promotion  by  that  ever-jealous 
people,  of  foreign  professors  of  astronomy,  *  evince  that  they 
cotitd  not,  originally,  have  been  acquainted  with  it  themselves ; 
and  this  is  also  shown  by  their  adoption  of  the  errors  of  those 
ibreign  professors.  The  author  has  seen  in  an  ancient  Chinese 
book,  a  complete  delineation  of  the  Ptolemaic  system,  with  its 
crystalline  orbs,  and  the  earth  in  the  centre.  The  inscriptions  in 
the  Chinese  language  on  some  of  their  ancient  instruments,  do 
not  prove  their  own  knowledge  of  astronomy ;  those  instru- 
ments were  made  for  them  by  the  Arabians  :  the  cannon  cast  for 
the  Chinese  by  Europeans  have  inscriptions  on  them  in  the  lan- 
,^age  of  the  former. 

It  has  ever  been  the  ungrateful  practice  of  that  people  to  appro* 

Sriate  as  their  own  every  invention  of  other  nations.  M^en 
f r.  Pearson  transmitted  to  China  some  of  the  vaccine  matter^ 
lie  sent  with  it  a  pamphlet  in  Chinese,  containing  directions  for 
its  use ;  an  expurgated  edition  of  this  was  published,  shortly 
after  its  arrival,  in  which  nothing  appeared,  from  which  it  could 
be  learned  that  vaccination  was  not  a  Chinese  discoveiy. 

The  nature  of  Mr.  Davis's  astronomical  details  concerning  the 
Chinese  year,  precludes  us  from  giving  an  account  of  them ; 
ihey  were  accompanied  by  an  illustrative  drawing,  showing  the 
28  constellations  of  which  the  year  consists,  with  the  degrees 
they  respectively  occupy :  the  Chinese  have  no  solar  year. 

At  the  same  meeting  a  portion  of  the  following  paper  was  read : 
«-*-0n  Rocks  that  contain  Magnesia,  by  Charles  D^ubeny,  MD. 
MGS.  Professor  of  Chemistry,  Oxford  :  communicated  by  Prof. 
'Buckland ;  after  which  the  Society  adjourned  over  the  Christmajs^ 
▼luxation  until  Jan.  9, 1823. 

Jan.  9,  1823. — The  reading  of  Prof.  Daubeny's  f>aper  was 
resumed  and  concluded.  This  paper  commenced  widi  an 
account  of  the  localities  of  the  secondary  magnesian  rocks  in 
England  and  on  the  continent  of  Europe.  The  presence  of 
inagnesia  in  many  simple  minerals,  and  in  the  primary  strata,  had 
long  been  well  known ;  but  Mr.  Tennant  was  the  first  to  detect 
its  presence  in  certain  secondary  lii&estones,  which  occupy  a 
considerable  space  in  the  north  of  England ;  and  corresponding 
magnesian  beus  have  since  been  discovered  to  exist  extensiv^y 
on  the  continent.  This  earth  appears  to  extend  almost  through- 
out the  secondary  strata :  it  occurs  in  the  mountain  or  carbcHii- 
ftrous  lime  series  ;  in  the  zechstein  of  the  Alps,  referred  by  Prof» 
fiuckland  to  the  English  magnesian  limestcme ;  it  h«B  been 
fOftvA  by  Mr.  Warburton  in  the  Uue  and  in  the  while  lias,  and 
Hb  presence  in  them  is  iiKlicated  by  the  springs  oontakiiii^  stti- 
]&Mte  of  magnesia  with  which  they  abound*    Tte  preseBee  <)f 


iiimmgdk  ttHitt-eoble».k»  $ka^b0m  «fieevt«i«^  witli  cef  tabty, 
•Djdil^lMs  ttDt  ]r«t  b0«»  diSGOveMd  ia  tfte^  cbfilK  pf  ^^^  couotvv ; 
tlwagh  Broi^ttiayt  liaftdelCGled  h  m  that  ne«r  Pads;  and  lie 
ascnbcft  the-sterility  of  Clmnpagae,  to  its  proiooc^  mifae  olMlfa 
of  tbiit  proviooe^  Magnesia  ali^  occurs  in  the  teittaiy  fornaH 
ttoiie  which,  ia  mieay  ciMuatrieSy  .weoeed  the  chalk ;  its  pceeence 
in  the  Londbn  oUiy  is  shown  b^  the  efiloreseeaee  of  its  sulphate 
finMB  thebrieks  wicb  are  made  o^  it,  aad  the  springs  of  Epsom 
Biay  ako  be  adduced  in  proof  of  this :  it  has  Ulte  wsse  been  found 
in  the  caieaflre  gassier  q§  Fcmioe^  and  in  a  specimea  of  the  saiae 
fonaation  coatatniaff  niHttmidites,  from  near  Verooa. 

After  someremams  on  the  impeetance  of  the  sttlojeet^  in  it^ 
coiiaexcQA  with  btalding  and  withagrioukare^  from  the  mcwtifiei^ 
tio»  by  the  magnesia  (^' the  characters  of  the  roeks  into  whicbift 
enters,  and  from  the  effect  of  that  earth  upon  vegetati(»Qu; 
Jkt.  D.  proceeded  to  desmbe  the  chemical  methods  he  employed 
in  his  examination  of  the  magnesian  rocks.  He  stated  that  our 
abject  be  mevely  to  detect  the  presence  of  ms^nesia  in  a  lime* 
a^ne^  we  naay  adopt  Dr.  Wollaston's  process,  by  ca^'bonate  q| 
efiUBimia  and  phosphate  of  soda ;  or  that  in  which  oxalate,  ef 
amnoiita  is  used  in  conjunetion  with  those  salts  ;  but  these  can<iK 
iiot  be  employed  in  ascertaining  the  quantity  of  it  which  may 
exifitt  ;•  for  in  both  of  them  a  portion  of  magnesia  is  thrown  down; 
and  in  the  fir^  a  part  of  the  lime  remains  unprecipitated.  For 
the  lastfiaentioned  purpose,  Dr.  D.  suggested  the  following  pro*, 
eesSy  for  Urn  details  of  which  he  referred  to  his  paper  on  the 
subject  lately  ptd^tishedin  the  Edinburgh  PhilosophicalJournal. 
IKssolt^  the  substance  under  examinatioi^  in  nitric  aeid,  evapcK 
rate  tibe  solution  to  dryness,  so  as  to  expel  the  nitric  acid  ;  thea 
dissolve  the  lime  and  magnesia  in  acetic  acid,  and  separate  tiheBOr 
by  coavertiog  them  iato  sulphates :  the  only  objection  to  thi» 
netbod  of  separati&g  the  two  earths  is,  that  by  too  great  a  heat^ 
part  of  the  acid  may  be  driven  off  from  the  sulphate  of  magnesia^ 
and  so  the  proportion  of  that  earth  underrated ;  or,  in  consequence 
of  Oiet  em^oying  stifficient  heat,  some  water  mayremmn  in  the 
sak,  :and  .thus  tlie  quantity  of  magnesia  may  be  overrated. 

Tbe  paper  condnded  with  a  catalogue  of  the  secondary  rocks 
in  whiob  the  author  has  found  magnesia,  with  some  account  of 
their  external  ohamcteiis;  the  primitive  rocks  were  omitted 
beeauae  tke  pceeence  m  them  of  the  earth  in  question  is  so  wett 
kiiwnro*  Some  of  the  eharaeters  of  magnesian  hmestones  afford  a 
piBsuaptioa  of  thcw  nature ;  tiieir  cdour  vcgries  from  hon^«' 
yaUow  to  saffron^i^ed,  aod  their  fracture  presents  small  crystalliiie 
pekita,  hav^  a  gkmoierin^  lustre:  slight  e&jvescence •  witk ' 
a»d%  of  course^  is  a  test  omy  when  the  proportioa  of  notagnesia 
is '^  large  ;•  but  it  is  a.  sufficiently  accurate  one  for  agricmtuial 
pnrpeeeft^ 

)  At  iBm  coeetiag  Kkewise^  tbc  foUowii]^  paper  was  reail? 
«H4}oimetieitti  supplied  to  the- great  Meridi^Bal  Arc  extendimr 
«Mi  jAtilude  S^d^a&dS''^  ta  Latitude  IS^^' 23*64''  to  redoqe^it 
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to  the  Parliamentary  Standaxd,  by  lieutw-Col.  Wittaai  ]«MriitM^; 
t^RS.  In  this  paper,  Col.  LambioQ  expressed  his  aatia&ctioOf^ 
on  account  of  the  uniformity  thereby  obtained,  thad  the  .oooft^ 
missioners  appointed  to  consider  the  sobject  of  >««ight8  aad 
measures  have  adopted  Mr.  Bird's  standard.  In  ^xtder  to  reduce 
the  above  arc  to  this  standard,  the  measurement  of  it  deter- 
mined by  the  brass  scale  must  be  multiplied  by  *0000018,  and  die 
product  subtracted  for  the  correction ;  and  that  by  RamsdesrS 
bar  must  be  multiplied  by  *000007,  the  product  being  tBd^d.for 
the  correction.  Col.  Lambton  has  just  completed  aomemeasure-- 
ments,  which,  when  the  requisite  calculations  are.  made,  he 

Eurposes  to  submit  to  the  Royal  Society.  He  is  proceeding  with 
is  arc  through  Hindostan ;  if  Scindiah's  country  contiaue  quiet, 
a  section  of  it  will  pass  through  Gwalior,  his  capital,  and  end  at 
Agra  on  the  Jumnah.  « 

Jan.  16. — Some  practical  Observations  on  the  Communication 
and  Concentration  of  the  Magnetic  Influence,  by  Mr.  J.  H» 
Abraham,  of  Sheffield ;  communicated  by  the  President.    This 

Saper  was  divided  into  three  sections;  the  first  being  on  the 
epth  to  which  magnetism  penetrates.     In  this,  the  audior 
stated,  as  the  result  of  a  number  of  experiments  with  steel  baxs 
of  various  dimensions,  that  magnetism  does  not  penetrate  deeper 
than  the  l-20th  of  an  inch ;  and  that  bars  of  1-lOth  of  an  ioctk 
thick  are  as  powerful  as  those  of  greater  thickness,  the  increase 
of  surface  in  the  latter  being  taken  into  consideration.    The 
second  section  related  to  the  communication  of  the  ma^ietio 
influence :  in  this,  some  minute  directions  were  giv^n  for  the 
formation  of  magnets  of  the  bar  and  horse-shoe  kinds,  both 
simple   and   compound ;  the  construction  of  a  very  pot?erful 
compound  magnet  in  the  author's  possestsiqn  was  explained,  by 
nieans  of  a  drawing.    It  was  stated  that  magnetism,. like  electric 
city,  extends  at  once  over  the  whole  surface  of  the  body  exposed 
to  its  influence.    If  an  octagonal  bar  of  steel  be  mc^netized  by 
a  stroke  with  a  set  of  magnet-bars  along  one  of  its  sides,  eiwb. 
side,  at  the  same  distance  from  the  centre,  will  acquire  the  same 
degree  of  magnetic  power.    In  another  respect,  however,  mag- 
netism difiers  from  electricity  in  a  striking  manner:  if  a  chwrged 
Leyden  jar  be  brought  into  contact  with  one.thatis  not  cbarged^ 
the  electric  fluid  will  be  immediately  communicated  to  tl)e  latter, 
and  it  will  be  divided  between  the  two  in  an  equal  pi^opofftioa  ; 
but  one  bar  of  steel  being  placed  upon  another,  though  the  uf^p^T 
most  become  magnetized  over  its  whole  surface  instantaneoualiir 
by  a  single  stroke  with  a  set  of  magnets,  yet  the  loiw^r  one  did. 
not  acquire  suiBScient  magnetic  power  for  the  attraction  eirentof 
needle  pointings,  which  are  much  finer  than  JroA  fiUoga*    U-wsa 
the  observation  of  the  ma^etic  action  on  these  pcaqtingiflf, .  that 
led  the  author  to  his  invention  for  obviating  the  ill  eflS^ptSiofdi^ 
^nding,  which  the  Society  of  Arts  liad  crown^  with  their 
l^old  medal.    In  the  l^st  section  of  the  paper,  qome  phflBiaoqdfiiimi 
Uk  polarity  were  described.    The  author  has  succeeded  in  giving 


ma.}  Lhmean  Soti^.  '  ISS 

MvdiaAipolc»  to  ft  iM^iiet  by  the  fefiomag  method :  he  took  W 
9etof  magDetB^and  went  over  ai  bar  with  thesi  in  one  direction^. 
Ihom  one  end  to  the  tniddle,  then  tumiDg  the  set  round  went 
4na  from  the- mid<He  to  the  other  end,  thus  leaving  off  with  the 
aame  pole  that  be  began  with :  the  bar  so  ma^etized  possessed 
similar  poles  at  the  ends,  and  exhibited  opposite  polarity  in  the 
middle :  in  this  manner  eren  live  poles  may  be  given  to  a  sin'gle 
bar  of  steel.  '     ' 

At  the  same  meeting,  the  reading  was  commenced,  of  Obser* 
val^ons  on  Magnetism,  by  John  Macdonald,  Esq.  FRS.   . 

LINNEAN    SOCIETY. 

.  Ja».  21,  1823.— The  following  papers  were  read  : — Descrip* 
tion  of  three  Insects  of  Nepaul,  by  Major-Gen.  T.  Hardwicke^ 
FLS. 

Deecription  of  a  Tail-less  Deer,  Native  of  the  Snowy  Moun- 
tains of  Nepanl,  by  the  Same. 

Perhaps  the  Cervus  pygargus  of  Pallas  :  head  the  size  of  that 
of  a  fUl-grown  stag  ;  horns  trifurcate^  tuberculated  at  the  base ; 
neck  eurved,  like  that  of  a  camel,  with  a  mane  oh  the  back; 
wliett  walking,  carries  its  head  in  a  horizontal  position.  Though 
called  tailless,  it  has  the  thick  rudiment  of  a  tail,  four  or  five 
inches  long.  Colour,  a  brownish  ash-colour ;  darkest  along  the 
dorsal  line.  The  following  are  some  of  the  dimensions  of  the 
specimen  examined,  which  was  presented  by  the  Court  of  Cat- 
manda  to*  the  British  resident,  and  is  now  in  the  menagerie  of 
the  Marquis  of  Hastings,  in  bis^iark  at  Barrackpore.  Lengtb 
of  head  1  foot  5  inches,  ditto  of  neck  3  feet  5  inches,  ditto  of 
body  2  feet  6  indhes,  total  length  7  feet3 inches;  height  4  feet 
3  inches,  circumference  round  the  abdomen4feet9  inches.  Though 
the  animal  has  been  accustomed  to  the  society  of  man  for  two 
years,  yet  it  still  brings  its  horns  into  a  position  of  oiFence  or 
defence  when  approached  ;  it  is  not,  however,  fierce  ;  but  may 
easily  be  led  by  the  horns. 


Ill 


GEOLOGlCAl^    SOCIETY. 

'  JWew.  1  and  16.-^A  paper  was  read  "  On  the  Geology  of  Hun-. 

,*' by  the  Hon.  W.  T.  H.  Fox  Strangways,  MGS. 

te  author,  after  stating  that  calcaire  grossier  is  found  in  the 
imfeii^iate  vicinity  of  Vienna,  follows  the  course  of  the  Danube,. 
•  and  enters  near  Presburg,  the  lesser  plain  of  Hungary ;  this 
phia  is  ^bounded  on  the  west  by  the  hills  called  Leitha  Guberg^el 
afid' a' granitic  chain,  which  is  connected  with  the  White  HiUs 
^aiid'tbe  Ceirpathians.  These  ranges  form  the  gorge  of  the 
Danube  at  Presbui^;  on  the  south  is  a  branch  of  the  Alps  ot 
Slj#ia  aoPGl  Oaiinthxa ;  on  the  north  are  the  ramifications  of  the  , 
u^rtbera  part  x>f  the  Carpathians ;  on  the  east,  the  hills  of  the 
fyvest  of  Bakony^  thtougfi  a  gorge  of  which,  between  Gran  and 
Bttdii)  4^  Danube  finds  its  way  into  the  gretit  central  plain  of' 
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'Stmgtxf^  Thfl  arthorwypoBeB  fc#  wkcle  of  the  loiihryhM^rf 
Bm^^nry  t^be;  canpoaea  of  cakaitt  gvoMar,  aad  •tke'MtPeial 
kMsaktim  in  which  he  ofasenred  it  are  aramenitMl  'y  kamg  thin 
]diitn^  aad  jirocecding  noethwarday  he  erossed  the  granitic  ohaki 
whiekhea  between  the  valleys  of  Nyitra  asd  Thuroez,  andeoati 
T^vStxg  hia  roote^  ascended  Mount  raitra,  the  lower  pari  of  whid( 
IS  coBiposed  of  shale,  above  which  is  a  hard  oolitio  limestone 
which  the  author  believes  to  be  only  the  lower  bed  of  the  cal>» 
eaire  grossier. 

On  the  right  bank  of  the  Vag,  of^osite  the  town  of  Roaen-* 
beigy  are  some  conical  hills  of  hard  white  calcaire  grossier,  on  a 
rock  of  which  is  the  rained  castle  of  Dyomhir.  This  rock  conti*- 
Bues  to  form  all  the  hills  on  the  right  bank  of  the  river,  and 
behiiid  them  are  aeen  the  high  stunmits  of  the  Carpatbiaas, 
among  which  the  conical  Mount  Tiepla  is  most  conspieuotta. 
The  ealcaire  groasier  during  aU  this  apace  resembles  that  wldch 
forms  the  left  bank  of  the  Danube  between  Ratisbonand  Pasaan. 
Before  airiving  at  Ocholicsna,  the  beds  of  calcaire  grossier  ter^ 
BttBaite  on  the  north  side  of  the  valley,  throwing  up  a  bold 
escarpment  towards  the  magnificent  ^raup  cdled  coueetiveiy 
the  Mount  Tatra,  and  of  which  the  Krivan  (esteemed  the  loftiest 
i)£  the  Carpathian  chain),  rising  into  the  fbrm  of  a  ecmie,  totms 
the  western  extremity. 

Most  of  the  lugh  valleys  in  the  north  of  Hungary  are  poor  and 
iU  cultivated;  bare  of  wood,  except  a  few  stunted  ptnes.  Contt- 
naiii^  bis  route  eastward^  Mr.  Stran^ways  found. the  country  to 
consist  chiefly  of  shale  and  grit,  which  extencb  nearly  as  &r  aa 
the  neighbourhood  of  Eperies.  On  the  road  to  Bartpha,  it  is 
interrupted  by  a  narix>w  band  of  a  dark  porphyrilic  granile> 
which  rises  into  detached  conical  hills  near  the  post  Temyo. 
On  Uie  westernmost  is  situated  the  fortified  town  of  S^ebea. 
Hewt  the  town  of  Bartpha  is  a  reddish  shale  aad  sandstone, 
which  constitute  the  mass  of  the  continuous  range  of  the  €iarp»<* 
thians.  Crossing  this  range  by  the  pass  ofDukla,  he  entered 
by  the  valley  of  me  San,  the  vast  plains  of  Poland,  highly  culti- 
vated, and  in  every  way  a  contrast  to  the  poor,  but  vaned  moun- 
tains, of  Hungary.  Gallicia  is  a  plain  of  vast  ejfitent ;  in*  £his 
rich  but  uniform  country,  natural  sections  and  interestuig 
scenery  are  found  alone  on  the  banks  of  the  rivers.  The  whole 
country  appears  to  be  a  sandy  lime,  sometimes  resembling  chaik. 
West  of  leopol,  the  soil  is  a  light  yellowish  sandy  earth,  resemw 
blii^  that  ik  the  richest  part  of  the  ealcaire  groasi^  of  the 
Netkeriands.  Eaat  of  Leopol  is  a  deep*  Uack  soil  /eiiacdy 
lesembliag  that  of  the  most  fertile  pa:rts  of  Russia ;  bdh  appear 
to  cover  the  same  formation,  and  they  are  equally  productive. 

Dee,  6- — A  paper  was  readj  "  On  the  Geology  ofsone-BBkita 
of  Arabia,  and  some  Islands  in  the  Persian  dtdf^h;'*  tty  J.  B; 
AiEiser,  Esq* 

Tbia  ptfer  contains  geological  observations  oa  a  palt  of  th* 
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•^•itaf  Aibiiii,  ^iid^miieinii  iaktadam  tk^'FeiMsn  Oulph,  «i«4 
wm  9MmmfmmAhfmfmBttSwaB  eoltectodia  die  GomitrieB  viiaeh 
M  dttMlAeB;  On;  n  vo^ge  from  Botnbfty  to  Buerhke  (near  the 
Iwad  iff  the  Pcnisiaii  Oulph)^  Mr.  Fraser  nad  an  opportunity  of 
examining  the  country  round  Muscat^  and  for  a  distance  of 
some  tttilefs  in  tiie  interior ;  where  there  is  a  considerable  extent 
of  serpentine  and  of  stratified  calcareous  rocks.  He  landed  also 
«n  the  island  of  Rishm,  consisting  of  a  formation  probably  very 
recent ;  while  the  rocks  on  Ormus  seem  almost  wholly  ^imitiTe. 

Two  letters  were  read  from  W.  Hamilton^  Esq.  his  Britannic 
Majesty's  Minister  Plenipotentiary  at  the  Court  of  Naples,  to  Dr*. 
GruiyiUe,  MGS.  giving  a  description  of  the  late  eruption  of 
VeMviiis. 

Dee.  20.— Part  of  a  letter  to  Dr.  WoUaston,  VPGS.  from  Dr. 
Ktton,  was  read,  containing  an  account  of  the  geology  of  tl\c 
vicinity  of  Boulogne,  and  notifying  the  author's  intention  to 
present  a  memoir  on  this  subject  to  the  Society.  This  notice 
was  accompanied  by  a  map  and  sections  of  the  distric-t  included 
by  the  chalk,  from  the  place  where  it  leaves  the  sea  near  Wissant^ 
to  where  it  rejoins  it  to  the  west  of  Neufchatel  and  Samer. 

A  paper  from  Georee  Cumberland,  Esq.  Was  read,  describing 
the  strata  roand  Dursley,  Stroud,  and  other  jdaees  on  the  Banks 
of  the  Severn,  and  in  the  county  of  Gloucester,  widi  a  descrip^ 
lioa  of  some  fossils  found  in  several  beds  of  the  oolite  formaition. 
'  Jan.  3. — A  letter*  was  read  from  the  late  Rev.  John  Wright^ 
Hfe^r  of  one  of  the  principal  parishes  in  Nassau,  on  the  fiahamas, 
transmitted  to  Professor  Buckland,  in  compliance  with  a  late 
circular  letter  from  Eaii  Bathurst  to  the  colonies,  giving  an 
account  of  the  geological  structure  of  th^  Bahamas. 

These  islands,  whicn  stretch  in  length  not  less  than  600  mileS|. 
appear  to  be  a  very  recent  formation.  They  are  all  calcareous, 
and  have  a  strong  resemblance  to  each  other  in  their  general 
features.  A  very  full  and  interesting  account  of  their  physical 
structure,  products,  and  geographical  relations,  is  furnished  by 
Mr.  Wright's  paiper,  with  a  description  of  some  curious  caverns* 
and  valuable  sak  lakes  in  which  many  of  them  abound. 


Article  XI. 


SCiBNTlFlC  IHTEtLIGUNCE,    ANO"  NOTICES    OF    SUBJECTS^ 

CONNECTED    WITH    SCIENCE. 

I.  Bleelro^Magnetic  Experimeni.    By  Prof.  Oersted, 

Although  there  are  many  proofs  that  every  point  in  the  circumfi^ 
rence  of  a  round  galvanic  conductor  has  an  equal  action  on  the  mag-^ 
netic  needle,  yet  it  appears  thiM;  several  authors  are  of  the  contrary 
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opinion.  The  reason  of  t)iw  may.  be*  that  «o  taolbod  htlnttertdhwg' 
devised  of  giving  the  needle  any  deairad  ailMation.wiih  reapeal'ta  ^ikm 
conductor;  and  although  Paggeodorf  has  thrown  onuch.Uglil  o»llui» 
subject^  by  employing  magneta  for  the  purp99e  of  givii^  tba  naodlff 
any  situation  at  pleasure,  yet  the  respective  intensity  of  action  wbi^ 
each  point  exerted  on  the  noedle  ren^ained  undecided  in  hia  expe- 
riment. 

Prof.  Oersted  has  endeavoured,  by  the  following  experiment,   to 

remove  all  doubts  on  this  subject.     A  brass  wire,  10  feet  long,  and 

i-Mth  of  an  inch  in  diameter,  is  placed  in  a  perpendicular  position  on 

the  side  of  a  column,  at  the  middle  of  which  is  a  stand  to  place  the 

tteedle  on.     Both  ends  of  tlie  wire  are  placed  in  small  vessels  fHled 

with  mercury ;  by  these  it  communicates  with  a  single  pair  of  plates  oa 

iJie  Professor's  construction,  in  which  the  vessel  is  of  copper;  andinoider 

to  prevent  the  influence  of  the  other  parts  of  the  apparatus,  this  b  so 

-xonstructed  that  they  remain  far  distant  from  the  needle  during  the 

experiment.     The  galvanic  apparatus  is  fixed  on  the  middle  of  a  pole 

JO  feet  long ;  one  of  the  conductors  passes  over  the  upper  end  of  the 

pole,  and  the  other  beneath  the  lower  one  ;  and  from  thence  they  are 

brought,  in  a  horizontal  direction,  each  into  contact  with  the  mercury 

'  in  one  of  the  small  vessels.     The  entire  apparatus  is  of  aTectangular 

figure. 

The  pole  with  the  galvanic  apparatus  is  now  made  to  revolve  in  a 
circle  around  the  perpendicular  wire  and  the  needle :  during  the  expe- 
rimenty  therefore,  every  point  in  the  wire  will  constantly  change  ita 
position  with  respect  to  the  galvanic  apparatus,  and  will  be,  in^succes- 
sion,  ,on  die  inner  and  on  the  outer  side  of  the  gaWtf^ic  chain*  la  a 
series  of  experiments  in  which  the  apparatus  wentround  at  least  threes 
fourths  of  the  circumference,  the  needle  constantly  exhibited  the  same 
declination  which  it  had  at  the  moment. when  the  galvanic  circuit  was 
completed.  It  appears,  therefore,  from  these  experiments,  that  no 
doubts  .can  be  entertained,  but  that  every  point  in  the  circumference 
of  the  conductor  has  the  same  efiect  upon  the  magnetic  needle. 

II.  Existence  of  Metallic  Veins  in  the  Transition  Limestone  of  Pl^o^^u 

It  has  hitherto  been  believed,  that  the  extensive  strata  of  limestone 
in  the  neighbourhood  of  Plymouth,  which  belong  to  the  Transition  dass 
of  Werner,  or  to  the  Subraedial  order  of  the  Rev.  W.  D.  Conybea^'s 
new  arrangement  of  rocks,  are  altogether  devoid  of  metallic  veinai 
The  Rev.  Richard  Hennali,  in  his  "  Succinct  Account  of  the  Lime 
Rocks  of  Plymouth,"  lately  published,  being  the  Substance  of  his 
communications  respecting  them  to  the  Geological  Society,  says, 
p.  18,  ''The  bed  of  Plymouth  limestone  appears  to  be  entirely  free 
from  all  metallic  veins  ;  and  I  have  not  seen,  nor  have  I  heard,  of  any 
thing  tending  to  what  miners  would  call  a  lode,  of  any  of  the  metals> 
having  ever  been  discovered  in  any  one  of  Uic  quarries  that  have 
hitherto  been  opened.  It  is  true  that  indications  of  the  presence  of 
iron^  and  also  of  manganese^  may  occasionally  be  seen,  as  a  colouring 
matter,  in  particular  spots;  but  ali^ays  thinly  spread,  and  never  in  any 
jgwantity/- 

Mr.  Hennah  also  states,  that,  in  a  single  instance,  he  has  observed 
■**  spots  of  pyrites  in  fragments  of  limestone  and  slate,*'  found  in  sinking 
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»«irfbail' StontiMNftet  fmdihat  be  bus  been  told,  that  in  digging  an* 
odher  weUi  on  the  road  leadiog  from  Pfymontb  to  Cat-Down ;  <<  parti*' 
ok«  «fif yrkes  were  observed  by  the  workmen  employed,  and  also  a 
jirafMff.  ^topper  ;"  bat  be  expresses  strong  doubts  of  the  accuracy  of 
lUatdation. 

It  appears,  ffom  the  folltowing  circumstance,  that  this  subject 
demanda  a  more  jrigorous  investigation :  in  a  collection  of  specimenr 
fteni  .^e  Pfymouth  limestone,  recently  brought  to  London,  Is  an 
nsfiriW'rjp  of  small  quartz  crystals,  mmgled  with  crystalline  galena  ;^ 
upon  tbe^  galena  are  small  lenticular  crystals  of  carbonate  of  iron,  and' 
the  amorphous  mass  of  quartz  into  tvhich  the  crystals  pass,  is  mixe^ 
with  a  greenish-grey  substance  not  unliice  chert,  m  whichare dissemi-- 
naied  imniite  cubes  citron  pyrites.  The  entire  specimen  bears  every. 
diameter  of  having  once  formed  part  of  the  lining  of  a  cavity  in  a  vein :: 
it  was  procured  from  a  quarry  at  Cat-Down. 


Article  XII. 
NEW  SCIENTIFIC  BOOKS 

PREPARING   FOR   POBLICATIOW, 


Observations  on  the  Functions  of  the  Digestive  Organs,  e^ipecially 
those  of  the  Stomach  and  Liver;  with  practical  Remarks  on  the  Treat- 
ment of  some  of  the  Diseases  to  which  these  Organs  are  liable.  By  W. 
Prout,  MD.  FRS.  &c.  &c. 

%*  This  Work  will  comprise  the  results  of  an  experimental  inquiry 
iota  the  nature  of  some  of  the  more  important  chemical  changes  which 
take  place  during  the  digestion  and  assimilation  of  the  food.  The 
practical  remarks  will  principally  relate  to  the  proper  adjustment  and 
use  of  remedies,  and  to  the  pernicious  effects  liable  to  be  produced  in. 
delicate  habits  by  the  constant  operations  of  various  slowly  acting 
causes,  especially  impure  or  hard  waters :  illustrated  by  Analyses  of  . 
tb^  principal  waters  in  common  use  in  the  metropolis  and  its  vicinity. 

An  Account  of  an  Expedition  from  Pittsbuivh  to  the  Rocky  Moun- 
tains, performed  in  the  Years  IS  19f  1820,  by  Order  of  the  Hon.  J.  H. 
Calhoun,  Secretary  of  War,  under  the  Commandof  Major  8.  H.  Long,^ 
of  the, United  States,  Topographical  Engineer.  By  Edwin  Jamesr 
Bq^nist  and  Geologist  to  the  r^xpedition.  In  Three  Volumes,  with 
Maps  and  Charts. 

An  Account  of  a  Voyage  to  Greenland  in  the  Summer  of  1822,  withj 
aaacpurate  Map  of  that  remote  Eegicm,  by  Mr*  Sc<iiresby. 


JCST  PUBLISHED. 


A  Universal  Technological  Dictionaxy,  er  ^miliar  Explanarion  of 
the  Terms  u«ed  in  all  Arts  and  Sciences ;  containing  Definitions  drawn 
from  original  Writers,  and  illustrated  by  60  Plates,  and  velrv  nume* 
sous/Wood*Cuts  of  Diagrams,  Arms*  &c.  By  George  Crabb,  AM, 
AMfehc^  of  ^f  English  Syasny mes  Explained."  In  Two  Volumes,*  44o» 
Sice  5L  Ss. 
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TnwMctimit  tf  the  Eojwl  GMtogical  Sbdetar  of CoflvmH,  iaHililBi* 
iWk  1 U  1814^    Vol.  H.  wilh  She  Mi^,  3iC.    Bttu    15t. 

Dr.  Faithhom  on  DiaeMe»of  the  Livec  aad  Biiiaiji%flen,  coaipw* 
hendiDg  those  vanoat»  cxeenmsf,  and  ofttit  ceMpIicalM  Difewnkn^C 
the  Digestive,  Internal  Organs,  and  Nervous  System,  originatliig  fmm. 
tbese  Soioroes.  The  Fifth  Edition.  Willi  an  AppenAx  of  Cmen^ 
fflustrative  of  the  Piaiaoiples  of  Treatment.    a«K    1^.  Boards. 

A  new  Map  of  the  Gar,  exhibiting  its  external,  SBftermediaMy  am! 
internal  Structure*  together  wi&  the  princifial  Nerves  and  Ittood  ¥«»> 
sels  in  its  immediate  Vicinily,  designed  as  an  Anatomical  Illa8t«aftioii>iif 
Ifaat  important  Organ.  By  J.  H.  Curtis,  Esq.  Awist  to  the  Kmg^ 
$«•  coloured. 

Researches  respecting  the  Medical  Powers  of  Chloriae,MitiealMiy 
in  Diseases  of  the  Liver ;  with  an  Account  of  ^e  new  MoAs  of  ftpply* 
ing  the  Agent,  by  which  its  Influence  on  tke  System  can  be  s^ciwfcd^ 
By  W.  wSlace,  MRIA.  Member  of  the  Royal  College  of  Surgeons  in 
Ireland,  Lecturer  on  Anatomy  and  Surgerv,  &c.  8vo« 

A  new  View  of  the  Infection  of  Scarlet  Fever,  illustrated  by  Remarks 
on  other  contagious  Disorders.  By  W.  Macmichael,  MD.  FRS.  &€• 
Physician  Extraordinary  to  the  Duke  of  York,  &c.    8vo. 
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NEW  PATENTS. 


J.  Brindley,  Finsbury,  near  Rochester,  ship-builder,  for  improve- 
ments  in  the  buildings  of  ships',  &c. — Oct.  18.  ' 

T.  Leach,  of  Blue  Boar-coat,  Friday-«treet,  Cheapside,  for  an 
improvement  in  steam-engines.  Communicated  to  him  by  a  foreigner. 
—Oct  25. 

W,  Piper,  of  Cookley  Iron-works,  Wohrerley,  Worcestershire,  civil 
engineer,  for  several  new  anchors,  for  the  use  of  shipping  and  other 
vessels. — Nov.  1. 

A.  Flint,  of  Uley»  Gloucestershire,  engineer,  for  a  machine  for 
scouring,  pising,  and  washhig  of  woollen  cloth.-— Nov.  1. 

J.  Oxjford,  of  Little  Britain,  for  an  improved  method  of  pre\«nting 
prematuiip  decay  in  timber,  metallic  substances,  and  canvass.-— > 
Nov.  1. 

J«  D.  Moxon,  Liverpool,  ship-owner,  for  improvements  in  die  con- 
struction of  bridges,  axid  works  of  a  similar  nature.— Nov.  9. 

F«>  Deakin,  Binaiogham,  sword  manufacturer,  for  an  improvement  ia 
the  manufacture  of  Mister-cases,  cartouchoboxes,  and  certain  other 
description  of  cases.— Nov.  9. 

J.  Jekyll,  of  Roundhill  House,  Wincanton,  Somersetshire^  for  im« 
provemenis  in  steam  or  vapour  baths.— Nov.  9. 

R.  Roberts,  of  Maache^fcer,  dvii  engineer^  for  improvements  in  dhe 
pocess  of  weaving  plain  or  figured  cloths,  or  fabncs.«-->Nov.  U. 

J.  Eggt  Piccadflly,  ffun-maker,  for  certain  improvements  in  the  con- 
s^uction  of  gnns  and  fire-anasy  upon  tiie  adf^pnming  and  detonatsi^ 
pinciple*— Nov.  26. 


r 


i«i3.] 


Mr,  ,^bii«.n^  J£et««>«^'««/ J«N»ia/. 


Articub  XIV. 


M£T£OROLO«»l^L   TABLE. 
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Wind. 
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The  obsenrationB  in  each  line  of  the  table  apply  to  a  period  of  twentj-fbui  hoiin« 
b^g^nning  at  9  A.  M.  on  the  day  indicated  in  the  first  ct^umn.  A  daah  denotes  that 
the  muftt  umMed  in  the  nest  foUowiagobsemitieD. 
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KBMARKS. 


T*xvelfth  Month. — 1.  Rainy.  8.  Fine  day:  niny  nig^  $.  Fine.  4. 
S.  Sine  day ;  between  c^ht  and  nine,  p.  m.  rain  commenced  with  a  very  biuk  wind 
ftmn  the  SW,  which'  increaied  during  the  night  to  a  violeot  gale.  6.  Veiy  windy 
mfloing:  cikHidy.  7.  Foggy.  8.  Fine.  9.  Ghrody.  10.  Very  fine  momiflg:  &ite 
day.  11.  Hoarfrost:  very  foggy  day:  deaied  off  at  ni^t.  12.  Hoar  frost:  fine 
day*  13.  line.  14.  F<^|gy.  15.  Cloady.  16.  JfUw  cold:  overcast  IT.  Foggy. 
18.  Ghmdy:  atmosphere  heavy.  19.  A  strong  bleak  wind.  SO.  Bleak.  2L  Fine 
and  dear.  82.  Fine.  23,  24.  Cloudy.  25.  Cloudy  and  fine.  26.  Fine:  bright 
moonlight  night.  27.  Fine:  dear.  28.  Hoar  frost.  20,  SO.  Fine.  31.  A  litde 
snow  in  the  afternoon. 


RESULTS. 

Winds;  N,  I;  NE,  13;  E,6;  SE,2;  SW,6;  NW,  4. 

Barometer :  Mean  height 

For  the  month SO^Smdies. 

For  the  lunar  period,  ending  the  5th 29-743 

For  12  days,  ending  the  5th  (moon  north)  .  • 29*590 

>  For  1 5  days,  ending  the  20th  (moon  south) 30*373 

*  •  . 

Thiermometer:  Mean  height 

Forthenumth 33«548o 

For  the  lunar  period.. 37 '724 

For  29  days,  the  sun  in  Sagittarius 38*172 

Evaporation. .' , ,. .•...*  0*98  in. 

Bain. J ♦ 1.36 
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Memoir  on  the  probable  Situation  and  Prospects  ofithi'Expeditink 

under  Capt.  Parry.    By  Henry  KdmoBstoii,  EsV|.* 

»         .  ■         "i 

(To  the  Editor  of  the  Amutb  of^Phihiophf.)  > 

'  ■  •  '  •  -.       •■..•' 

SIR,.  J'mLly  11^ 

,  The  huBt  ships  of  the  season  have  lon^  «inc|^  aniycid  ittm 
Davis's  Straitsy  the  year  has  closed^  and  tame  aUfM  on ;  yet  vf 
Jhear  no  tidings  of  our  countrymen,  who,  twenty  mwtM  .ag^^ 
sailed'  on  the  expe(Ution  for  the  discovery  of  a  North  West 
Passage.  The  puolic  miady  seldom  long  alive  to  any  tiding,  bai 
lately  awakened  for  a  moment  to  this  subject. by  the  retum  of 
Capt*  Franklin^  seems  again  to  have  sunk  into  its  usual  sta4)e  of 
r^ose.  Did  our  adventurer^  but  know  hpw  small  a  shar^f^f 
the  ^neral  s^pathy  and  attention  their  situation,  engrosses  ]«;( 
any  given  period^  it  would  not  much  tend  to  ch^er  tbct  duhie9(| 
tyf  their  long  and  dreary  polar  winter.  But  thoudx  iasome  mea- 
sure foi^otten  by  their  country/  they  live  in  the  hopes  and  fears 
;of  kindred  and  friends  left  behind,  and  in  the  anxieties  of.  those 
who  know  how  to  estimate  the  ma^itude  and  .danger  of  the 
enterprise,  and  to  do  justice  to  their  heroism  and  intrepidity* 
The  indifference  on  the  part  of  the  public  at  large  is  peculiarly 
iU-judged,  for  at  no  stage  in  the  history  of  this  extraordinary 
project,  since  it  was  first  set  on  foot  by  Cabot,  did  it  ever 
possess  such  an  intensity  of  interest  as  it  does  at  the  present 

—  f 

*  Read  before  tHe  LHerary  and  Philostpplucal  Society  of  Newcastle^ttpoa-Tjrn^, 
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moment.  To  every  mind  of  reflection  and  sensibility^  I  do  not 
doubt  but  that  this  sentiment  will  be  sufficiently  familiar.  But 
for  the  purpose  of  rousing,  and,  if  possible,  of  keeping  alive, 
attention  to  the  subject,  itcwill  be  the  business  of  the  foUowing 
remarks  to  place  some  of  the  circanlstohces  connected  with  it  in 
as  prominent  a  point  of  view  as  the  shortness  of  the  time  within 
which  I  have  to  prepare  this  article  will  allow.  I  obtrude 
no  speculations  on  the  importance  of  a  north-west  passage* 
This,  together  with  the  history  of  the  various  attempts  made  to 
effect  it,  are  well  known  to  all  who  are  the  least  conversant  with 
the  study  ^of  mMlim^' g^e<)gta|>lfyt  Imfcy,  hoWtver,  hazard 
one  observation,  m&t,  setting  aside  every  other  consideration,  it 
does  appear  to  be,  under  suitable  circumstances,  an  object 
worthy  of  the  first  maritime  nation  in  the  world,  to  take  the  lead 
in  determining  all  questions  of  this  kind^  even  though  no  other 
result  should  follow,  thai^  the  iiaoertainipg  of  a  geographical  fact. 
Such  exploits  are  in  itvitt  adcOraiLhce  with  many  of  our  most 
interesting:  national  associations  and  habits.  Besides,  to  Great 
Britain  belongs  the  glory  of  having  first  instituted  vova^es  of 
discovery  for  the  mere  purposes  of  extending  the  boundaries  of 
natural  knowledge,  and  <}f  b^nefilailg  mankind.  Moreover,  it 
belongs  to  the  reign  of  George  III.  and  will  transmit  that  reign 
^'',po»toii(y»  w^th  a^  lustre  dial;  will  tbr<^  into  shade  many  of  tne 
politicid  ev^nts^  wnguher  as^  they  have  baen^  which  have  occurred 
during  the  sixty  years  that  it  lasted.  Much,  it  is  true,  had  been 
done  previonii^  to  the  aooessmi'of  but  late  monarch  towards  per- 
fecting the  knowledge  of  the  globe,  but  it  had  been  done  with 
seifitsh  afld' sordid  views,  for  the  sake  of  national  or  individual 
Clfi^ulaMrftt;  it  was"  reserved  for  this  country,  in  ouf  own  titiies, 
t^sil^t  an  €xtt«i^le  of  beaeflcenoe  anch  «s  the  world  had  nev^nr 
4Htft^s*€^^  yiti  the  exploring  of  new  and  distant  regions  in 
^H*det  that  ctvftization  and  happiness  might  be  more  widdy 
flitfiilied.*^  The  north-west  expeditioo  then,  had  it  no  othlir 
Dlaifn  \JQ  our  tegard,  Would  be  entitled  to  it  on  the  gnmnd  of  its 
havibg  b«<iA  sent  out  in  furlhei^noe  of  those  Ikudable  aiid 
^Mgbtendd  designs.  Butk  also  has  its  own  peculiar  daims; 
ifUdi^  indeed,  as  are  csdc«daked  to  call  forth  our  utmost  solicitude 
Md  adtnirfeition.  < 

-'■'  Wd  know  that  a  tMdin  number  of  our  countrymen  have  now 
b^en  absent  for  a  long  period  on  a  most  perilous  service ;  that 
they  have  already  encountered  one  hyperborean  winter,  and 
miist  now  be  amidst  the  hardships  and  privations  of  another ;  in 
regions,  pefhans,  never  before  visited^  certainly  never  befi>re 
resided  in  by  Eoropeans,  and  under  circumstances,  though  ndt 
titogether  new,  ih  the  highetst  degrse  trying  and  difficult;    We 

:  «  Itii  a aiet  not  aadelerting  ^f  lasfdnt^  &at  th«  dnt  d^cdiiMin  iem  out  with  tbe 
views  here  stated,  sailed  shortly  after  the  accession  of  his  late  Majesty;  while  the  ^Bsky 
and,  perhaps,  the  only  important  achievement  of  the  kind  remaining  to  be  accom^  lisheds 
left  U^  coUttirjr  lit  the  year  la  vhid)  he  died* 


Itnotr  Gittb,  to  h€  bold  ftnd  resolute ;  zettlotis  and  persevering  in 
tiie  discharge  of  their  AxXty,  drending  nothing  so  much  as  ftiilure. 
On  the  other  hand^  there  is  the  eitperience  of  a  former  voyage ; 
the  prospects  theiice  opened  out^  a  certain  share  of  national 
tephtatiott  hanging  oti  the  events  the  Jionour  that  must  accrue 
frpni  SucceiSd ;  tiaT>  that  must  ^.tt&ofi  even  to  failure.  In  shorty 
a  l3i6lisand  considerations  all  of  them  most  deeply  interesting^^ 
ahd  tending  powerfully  to  fix  on  this  expedition  the  notice  of  the 
world,  and  assuredly  tO  engage  our  t^armest  sympathies  on 
l^^half  of  those  i^ho  have  embarked  in  it.  A  few  conjectures 
then,  respecting  the  probable  situation  and  condition  at  present 
Of  thii^  brave  band,  and  also  as  to  their  prospects  for  the  future, 
will  not,  we  hope,  be  considered  mii^timed  at  this  season;  txS  us 
one  of  rejoicing  arid  festivity,  to  them,  probably,  one  of  dreari^ 
nel^S  ahd  darkness; 

•  Next  to  the  honour  of  participating^  in  their  hazardous  pursuit^ 
is  the  pleasure  we  derive  from  tollowiiig  them  in  our  mind's  eye, 
Or  from  tracing  their  fancied  route  on  the  map ;  joining  iii 
their  labours,  and  entering  into  their  difficulties.  While  thu> 
employed,  we  feel,  as  if  by  taking  a  part,  we  lightened  their 
toils ;  and  we  at  all  events  discharge  the  duty  we  owe  them  of 
taking  a  lively  concern  in  their  afl'airs,  the  oelief  of  which  on 
their  part,  we  may  be  assured,  helps,  perhaps,  more  than  any 
thing  else,  to  cheer  the  dull  monotony  of  their  abode,  and  con- 
stitutes one  of  the  principal  means  of  enabling  them  to  bear  up 
under  the  pressure  of  hardships  or  misfortunes.  Let  Us  then 
endeavour  to  follow  them,  and,  if  possible,  to  find  them  put* 

Various  situations  present  themselves  in  which  we  majr 
imagine  them  to  be  placed,  some  of  them  more  or  less  difficult*; 
some  of^  them  dangerous.  Before  pointing  these  out,  however, 
we  £;hall  attempt  to  assign  the  limits  so  far  as  respects  latitude 
and  longitude,  within  which  their  course  must  have  lain,  and 
^within  which  they  must  in  all  probability  be,  if  alive,  and  their 
object  still  unattained.  In  doing  this,  although  there  be  few 
data  of  any  kind,  and"  still  fewer  upon  which  we  can  approxi*. 
mate  with  any  thing  like  precision  to  the  spot  that  they  are 
likely  to  be  now  occupying.  We  can  at  least  say  with  some  cer- 
tainty where  thej/  are  not ;  and  even  this  negative  knowledge,  in 
the  absence  of  something  better,  is  not  wholly  unimportant. 

It  is  not  easy  to  guess  accurately  where  the  entrance  from  the 
Korth  Atlantic  has  been  made.  The  experience,  however,  of 
the  fbrmer.voyage-^the  fact  of  their  not  naving  been  traced  or 
heard  Of  by  any  of  the  whalers — the  views  of  Capt.  Parry  him- 
self— and  other  considerations — ^lead  to  the  belief  that  the  place 
of  entrance  has  been  sought  for,  and  found,  either  through  Hud- 
son's, lFrobisher*s,  or  Cumberland  Straits,  and  thence  northward 
by  either  Sir  Thomas  RoWe's  Welcbme,  Repulse  Bay,  or  FoX'S 
I^rthest.  It  will  sav^e  some  trouble  if  we  at  once  take  tbiB  foir 
granted. 

jvi2 
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Cape  Chidley  in  60^  north  latitude,  at  the  south  entraace  of 
Hudson's  Straits,  and  Possession  Bay  at  the  south  entrane^ 
of  Lancaster  Sound^  will  consequently  be  their  utmost  distance 
in  latitude;  while  their  space  in  lon^tude  will  not  here  const* 
derably  exceed  20°,  which,  at  this  distance  from^ihe  equator,  is 
not  much.  It  is  not  till  they  reach  the  latitude  of  6o°  or  67^ 
that  their  longitude  becomes  considerable,  extending  to  Icy 
Cape,  or  probably  to  Cape  Prince  of  Wales  ;  that  is,  as  far  as 
the  168th  degree  of  west  longitude,  and  comprising  not  less 
than  from  80°  to  90° ;  while  the  latitude  suffers  a- corresponding 

.  diminution,  not  including,  at  the  furthest,  more  than  6^  or  7» 
This  is  owin^  to  the  particular  direction  of  the  land  and  water. 
Within  the  boundaries  denoted  by  these  rough  numbers,  our 
navigators,  in  all  probability,  must  be.  But  we  may,  if  w^ 
choose,  very,  much  circumscribe  these  limits ;  and,  for  the  sake 
of  aiding  our  speculations,  it  may  be  well  to  do  so..  We  shall, 
therefore,  confine  them  between  the  parallels  of  66°  and  72°, 
and  between  80°  and  168°  west  longitude.  In  this  estimate  it 
is  assumed,  that  Capt.  Franklin  has  given  to  the  Copper  Minf 
River  a  lower  latitude  than  Heame  did;  and  we  may  venture  tp 
do  this  with  safety,  both  from  what  has  transpired  respecting*  his 
Toyage>  and  from  a  conjecture  hazarded  with  great  foresight  by 
Capt.  Parry  in  his  Journal.  It  will  also  stretch  as  far  north  as 
Prince  Regent's  Inlet,  explored  in  the  last  expedition! 

On  casting  the  eye  over  the  map,  there  is  one  thing  that  caii<- 
not  fail  to  strike  the  most  superficial  observer,  viz.  tlie  near  coiw 
respondence  in  latitude  (or  at  least  within  a  very  few  degrees  of 
eacn  other)  of  four  cardinal  points,  now  ascertained  to  exist ; 
namely.  Fox's  Farthest,  the  mouth  of  the  Copper  Mine  River,  the 

"  mouth  of  Mackenzie's  River,  and  Icy  Cape.  From  well  au&en- 
ticated  facts,  as  well  as  from  many  circumstances  of  a  conjee^ 
tural  character,  such  as  the  probable  direction  of  currents,  tieles^ 

'  &c.  it  amounts  to  almost  a  certainty,  that  between  the  latitudes 
pf  67°  or  even  lower,  and  76°,  and  for  the  whole  longitadie 
already  mentioned,  there  is  an  extensive  surface  of  water  more 
or  less  open.  Whether  continuously  so  from  the  North  Atlantic 
.to  the  North  Pacific,  or  whether  permanently  obstructed  by  land 
^or  ice^  remains  to  be  seen.  So  far  as  Capt.  Parry's  fqrmer  survey 
goes,  there  has  not  yet  been  discovered  any  sestuary  commuoi- 
.eating  with  it  between  Cumberland  Strait  and  Lancaster  Sound, 
though  ,it  might  be  expected  that  a  body  of  water  of  such  magni- 
tude would  make  itself  known  by  an  outlet  not  liable  to  doufa^or 
.mistake.  We  are  not,  however,  to  lay  too  much  stress  upon 
this ;  the  Sound  and  the  Straits  of  Gibraltar  being  familiar 
examples  to  the  contrary.  Still,  no  passage  having  been  found, 
full  liberty  is  allowed  to  presume  th^t  Hudson's  Bay  through 
Sir  Thomas  Rowe's  Welcome  and  the  neighbouring  passages, 
forms  the  prolongation  eai^tward  of  this  v^t  expanse,  ^d  that 
Hudson's  Straits  generally,  as  comprehending  Frobisher'sand 
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Cumbei^&ncl  Straits,  is  the  main  channel  bv  which  it  communi- 
cateft  with  the  Nordiem  Atlantic  Through  these  ^Straits  then 
we  assttme  that  Capt.  Parry ,  agreeably  to  his  own  expectations 
and  speculations,  made  good  his  entrance  in  the  summer  of  1 821. 
The  question. comes>  where  is  he  now?  and  what  is  to  become 
of  him  ?  It  would  indeed  be  most  gratifying,  could  a  reply  of 
definite  probability  be  given  to  this  question ;  were  it  but  to 
soothe  the  mind  for  a  timejnto  tranquillity,  and  to  dissipate  a 
portion  of  that  uneasiness  which  must  otherwise  be  felt.  But 
this  is  not  to  be  done,  and  we  must  be  content  with  such  con«- 
jectiires  as  circumstances  seem  to  warrant. 

It  is  quite  needless  to  imagine  that  they  could  have  got 
through  into  Behring's  Straits  the  first  season.  Such  a  supposi- 
tion^ though  favouraoleto  their  object,  is  fatal  to  their  existence; 
because  they  must  have  been  either  at  home,  or  heard  of,  long 
ago.    There  can  be  no  hesitation  then  in  rejecting  this  notion* 

The^'r^^  supposition  we  shall  hazard,  then,  is,  mat  during  the 
-suBuner  of  1821  they  found  admission  somewhere  in  the  vicmity 
of  the  channel  already  specified,  and  that  favoured  by  their 
ferraer  experience,  the  accidental  openness  of  the  season,  the 
lower  de^ee  of  latitude,  and  other  concurrences,  and  keeping 
the  American  coast  fast  on  board,  they  penetrated  to  a  consider- 
able distance,  say.  beyond  the  longitude  of  the  Copper  Mine 
River,  and  that  on  the  return  of  summer  1 822,  they  recommenced 
operations,  went  forward,  passing  Mackenzie's  River,  and 
pushed  through  into  Behring's  Straits,  either  by  some  outlet 
north  of  Cape  Prince  of  Wales,  such  as  Kotzebue's  Sound,  or 
by  doubling  Icy  Cape,  probably  last  September.  This  is  clearly 
the  most  favourable  supposition  that  can  be  made.  Should  it 
pro^e  correct)  we  may  begin  to  expect  intelligence  very  soon, 
or  in  the  course  of  thq  ensuing  spring,  either  by  the  Isthmus  of 
Darien  ami  the  West  Indies,  or  we  may  see  them  by  the  East 
Indies^  or  Cape  Horn,  according  to  the  route  by  which  they 
BeturOy  which  will  doubtless  ba  left  to  Capt.  Parry's  discretion.* 
*  Wetcannot  anticipate  early  news  by  Kamtschatka  and  Petersburg,' 
tkejoumey  being^so  long  and  tedious. 

TJbe  supposition  now  made,  however,  though  a  possible  c^e, 
is  a  barely  possible  one.-  The  presumptions  are  all  adverse  to  it. 
We  have  placed  our  adventurers  at  the  end  of  the  first  season 
beyond  tlie  mouth  of  tho  Copper  Mine  River,  for  the  sake  of 
naking  every  allowance,  rather  than  because  it  is  probable  they 
could  have  reached  thus  far.  The  probability  is,  they  did  not, 
and  this  is  corroborated  by  another  probability,  that  they  may 
have  been  detained  a  lon^  time,  perhaps  nearly  a  season,  in 
doing  little  more  than  finding  a  channel  by  which  they  might 
advance,  as  happened  to  a  certain  extent  in  the  former  voyage, 

*  Fntan  diii  tiew  it  is  obvious,  that  the  ciicamstance  of  our  not  yet  hanng  hea^  of 
Ihtm  oui^t  not,  by  itself,  to  occasion  the  kast  diaqiuetude. 


idbib  exploring  Prinee  Regent's  Inlet.  In  the  second  place,  it 
mssuDies  the  passage  to  oe  almost  strai^t,  and  free,  which 
vsumptionhas  little  to  countenance  it.  Thirdly,  the  new  and 
mote  circuitous  route ;  and  although  this  mav  be  compensated  m 
■ome  de^ee  bv  a  longer  season  in  a  lower  latitude,  and  fewer 
obstructions  tnau  in  jLanca^ter  Sound,  yet  the  compensation 
appears  scarcely  adequate  to  the  purpose.  We  canpot  make 
out  from  any  satisfactory  data  the  length  of  tlie  working  season 
under  the  parallels  in  question.  In  lat.  61^,  at  the  south  comer 
of  Hudson's  Bay,  Capt.  James  found  his  movements  impeded  by  . 
ice  so  early  as  October,  and  was  obliged  to  lay  up  for  the 
winter  by  the  end  of  November;  it  was  June  berore  he  could 
'  stir,  and  August  before  the  ship  was  disentangled,  making  little 
more  than  four  clear  months,  and  even  during  the  whole  sumr 
\mer,  the  bay  was  infested  with  ice.  The  entire  working  period 
in  Lancaster  Sound,  at  least  in  the  meridian  of  Melville  Island, 
which  is  exactly  that  of  the  Copper  Mine  River,  did  not  exceed 
49  days,  according  to  Capt.  Parry.  Now  the  parallels  under 
which  we  have  placed  the  expedition  are  upwards  of  15^  north  of 
Charlton  Island,  where  James  wintered,  and  certainly  not  more 
than  7°  south  of  Lancaster  Sound.  If  then  we  give  three  com* 
plete  montlis  for  the  open  working  season,  it  may  be  all  that 
can  well  be  allowed.  If  Capt.  Franklin  was  able  to  survey  600 
miles  of  coast,  it  would  argue  to  be  sure  a  pretty  long  season  for 
active  operations,  though,  on  the  other  hand,  the  winter  appeara 
to  have  set  in  upon  him  so  early  as  the  end  of  August  But  here 
we  are  all  in  the  dark,  not  long  to  continue  so  we  trust* 
Fourthly,  if  they  kept  hold  of  the  American  coast,  which  Capt, 
Parry  deems  essential  to  success,  they  might  have  been  seen  or 
heard  of  by  Capt.  Franklin,  had  they  penetrated  to  within  even 
200  miles  of  the  longitude  of  the  Copper  Mine  River.  Yet  this 
of  itself  is  not  much ;  the  natives  may  have  destroyed  their 
signals  and  beacons  ;  besides,  they  might  easily  pass  unseen/  hy 
CtifU  Franklio.  Fifthly,  admitting  that  they  did  get  beyond  the 
Copper  Mine  River  the  first  season,  still  there  is  an  unexplored 
way  of  equal  or  greater  length  lying  between  them  and  the  lou'* 
^tude  of  Behring's  Straits,  which  would  occupy  fully  as  much, 
if  not  more  time  m  exploring.  At  least  so  we  must  conceive  of 
it»  especially  if  we  keep  in  mmd  that  the  forward- advance  of  one 
season  is  no  absolute  criterion  by  which  we  can  jud^e  of  the 
advance  made  in  another.  Capt.  Parry,  not  having,  wring  th^ 
whole  summer  of  1820,  pushed  westward  10  miles  beyond  the 
spot  to  which  he  reached  m  1819.  Sixthly,  there  is  a  fact  stated 
by  this  able  commander,  that  the  qqantity  of  ice  kept  incveasin^ 
as  they  advanced  westward:  and  although  he  accounts  for  this 
with  his  usual  penetration,  by  the  increasing  distance  from  the 
coast  of  the  ocean,  and  expects  it  not  to  happen  after  reaching 
midway,  but,  on  the  cgntr^y,  tt^at  it  would  decrease  as  they 
approached  the  western  sea  coast  of  America^  from  the  well* 
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kfiofWn  greater  nildnesB  of  tiie  tempefftture  on  tiie  Aioerfd^ 
than  on  the  Asiatic  coast;  yet  It  is  diiQcult  to  pronounce  \itffi 
far  this  cailcnlation  wpuld  be  9omA  to  agree  witn  actual  es^e* 
lience.  At  all  erents/  the  acctimulation  of  ice  19  likely  to  M 
BuAcient,  eveikin  the  lower  latitude,  to  cause nrachobstroctioh; 
and  to  retard  th^'  progress  so  far^  as  to  indnce  the  necessity  61 
wintering  for  the  second  time  in  these  arctic  latitudes.  And  this 
brings  us  to  the  second  supposition,  which  ;we  beg  to  hazard ; ' 
namely,  that  they  have  proceeded  beyond  the  Copper  Mine,  of 
eten  beyond  Mackenzie's  River  during  this  last  summer  (I822)v 
and  have  pushed  forward ;  but  though  t|ie  passage  may  erenti' 
ually  prove  to  be  pervious,  that  they  have  oeen  obstructed  b* 
climate,'  seasbn,  and  other  imbediments,  before  they  could  laund^ 
upbn  the  Pacific  by  Befanng^s  Btraits ;  and  tnat  thch^  are 
actually  now  passing  th^  winter  at  some'  poiQt  short  or  thai 
desirable  goal.  In  mu  case  no  reajsonable  fears  caii  be  enter- 
tained for  their  safety.  The  wintering  on  Melville  Island  hal 
setthis  (j[uestion  at  rest.  If  all  have  gone  well  with  them,  n6t  a 
doubt  can  arise  as  lb  their  capability  of  sustaining  anoth^ 
winter  in  a  lower  latitude,  fortified  by  two  years'  expenence,  ^rid 
doubtless  amply  provided,  lliough  the  risk  to  nealth  will  of 
course  be  (Somewhat  greater  (as  appears  bv  t^e  reiterated  appre^ 
hensions  of  Capt.  Parry),  yet  We  may  cbnndetitly  hope^lliat  witii 
the  earliest  return  of  summer,  they  wilj  press  forward,  and  pene- 
trate into  Behrina^s  Straits,  probably  by  next  August  or  Septemt^ 
bet  (182S). '  In  this  case,  it  will  be  the  end  of  1823,  or  fte 
beginning  of  1824,  before  they,  or  any  intelligence  of  them,  can 
^ve  in  this  country;  This  supposition  embraces  all  the  prdi 
babilities  of  the  former  one^  witti  others,  and  the  imporxani 
adjrfnct  of  time  superadded.  It  is  the  one  to  which  we  most 
incline,  because  it  seems  to  meet  many  of  the  objections  likely 
to  be  urged,  and  it  is  effectual  for  the  accomplishment  6f  a 
north-west  passage,  if  such  do  exist  in  the  direction  they  tnajf- 
haVe  taken ;  while  it  is  consistent  trith  their  perfect  safety, 
which  more  than  all  is  important;  even  granting  that  a  litue 
beyond  the  spot  where  they  are  now  sojourning,  they  should  find 
themselves  imp^neftrably  opposed  by  ice  or  land,  or  to  have 
sought  for  the  passage  in  a  wrong  direction,  an  occurrence,  by 
the  way,  not  unlikely  to  happen,  they  msty  still  get  back  in  the 
cotltse'  of  the  ensuing  summer;  and  by  October  orNovembeiJ 
wef  may  hail  their  arrival.         '  .        1         .   , 

Tlje  next,  or  third  supposition,  is  not  so  favourable,  involving, 
as  it'doesL  the  likelihood  of  some  danger,  and  the  certainty^ 01 
some  difficulty,  if  not"  hardship.  It  is  this;  suppose,  as  Wii 
have  already  done,  lliatthey  last  summer  reached,  and  are  po^ 
wintering  somewhere  beyond  Mackenzie's  River,  but  constdera- 

Uy  fibort  pf  3ebfing's  Straits ;  and  suppose  that  a^lter  i\»mg 

resumed  their  efforts  next  summer,  and  proceeded  to  some  djili^ 
ance,  they  should  not  be  so  fortunate  as  to  find  a^aimel  MwBr 
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tj^  l€V  Cape,  and  their  ati^mpts  to  paas  diat  psoBMiitoiy  h0 

ai^^erea  fnutleas  by  ice ;  ia  the  same  manner  aa  at  the  end  of 
[elv.il|e  island)  thouj|rh  there  appeared  to  be  no  want  of  sea^  * 
and  ifi^t  they  shoif  Id  in  consequence  be  obtiged  to  return  the  way 
they  went:  then  comes  a  c|uestion,  can  they  retraverse  in  half  a 
aeason ;  nay,  perhaps,  in  httle  more  than  the  mere  revmaat  of  a 
season^  the  space  advanced  in  nearly  three  seasons  ? 

This  question  we  should  hope  may  be  settled  in  the  affirmative^ 
tl^ough  there  be  some  points  connected  with  it  which  do  not 
leave  us  entirely  free  from  doubt.  In  Lancaster  Sound>  they 
sailed  l>ack  in  six  days  the  distance  advanced  in  six  wee)u|> 
owing  to  the  setting  of  the  current  from  west  to  east ;  so  that  if 
upon  a,  more  southerly,  parallel  the  current  set  in  the  same  direc- 
tion, and  with  the  same  nudity,  we  are  unwilling  to  indulge  aw 
misgiving  as  to  their  ability  to  effect  the  run  back,  and  we  shall 
l^ave  the  satisfaction  of  weloonung  them  next  autumn  4  and 
though  ever  so  unsuccessful^,  welcome  them  we  shall ;  for  highly 
as  we  may  be  disposed  to  account  the  discovery  of  a  north*west 
.{^ssage,  we  set  an  incomparably  higher  price  on  the  lives  of 
those  who  have  gone  in  search  of  it. 

But  let  us  imagine  unexpected  impediments  to  present  them- 
selves ;  severity  of  the  weather,  change  in  the  directioQ,  or 
increase  in  the  quantity  of  the  ice,  a  <Ufference  in  the  set  or 
swiftness  of  the  current  compared  with  that  in  Lancaster  Sounds 
various  localities,  and  other  matters  of  which  we  can  form  no 
adequate  idea,  rendering  it  impossible  for  them  to  reach  the 
Atlantic  in  the  course  of  next  season :  then  comes  a  serious 
quesUon,  Can  they  subsist  for  another  or  a  third  winter  in  the. 
polar  regions ?  Axe  they  supplied  with  provi^ons,  fuel,:: and 
clothing,  for  this  purpose  ?  in  the  former  voyage,  they  wore 
equipped  for  two  years,  which,  by  the  bye,  was  too  short,  and 
had  nearly  proved  so,  and  shows  the  calculation  to  have  been 
defective.  .  For  how  long  they  have  been  this  time  equipped 
and  victualled,  we  have  not  learned,t  andj  therefore,  can  found 
upon  it  no  calculation.  But  if  the  supposition  now  tlirown  oui 
should  ultimately  prove  the  correct  one,  it  must  be  three  years  and  a 
half  from  the  time  of  iheir  leaving  this  countiy  before  they  can 
rejvisit  the  British  shores,  or  obtain  a  fresh  supply ;  that  is,  it 
will  be,  o,ot  next  November,  but  November,  18^4,  before  they 
come  l^ck.  This  is  a  long  time  for  fuel  and  provisions  to  last. 
Tinder  the  impression  that  he  might  be  compelled  to  winter  a 
second  ,f ime  in  ^ncaster  3ound,  Capt.  Parry  put  his  people  to 
u  redi|ced,^Ilowance  of  every  thin^ ;  that  is,  to  tvKo*thirds  oftke 
usual  .navy  a,IlQwance,  a  measure  which  led  him  to  entertain  some 
uiicoipAfortahle,  anticipations,  regardii^  its  effect  on  health  as 
well  ,a^  the  effbcts  of  so  long  a  deprivation  of  £resh  animal  .and 

^  ^XibA  uftd  Cletk  fdkind  ditoiselves  opposed  ibont  ley  Cape  liy  lc6  m  Jnly  "uA 
',  "l^lt  hm  bemMid  tSuwe  yean. . 


move  vetpecialljr  ^of  fresh  ye^ekible  aliments  The  bad  com<« 
quences  of  a  third  winter,  ^eriefore^.  might  be  fearfully  augn 
meated,  were  there  not  reason  to  expect  that  the  supply  of  game 
wtUbe  more  abundant  further  south  than  it  was  in  Melville 
Island..  Cartwri^ty  in  Labrador,  shot  plenty  of  deer  and  bears, 
even  in  the  depui  of  winter,  long  and  sev.ere  though  it  was. 
There  will  be  besides^  somewhat  less  gloom  and  darluiess,  and 
altogiether  a  shorter  winter.  There  wiTl,  probably,  too,  be  moi^ 
of  esculent  vegetables,  and  we  have  the  satisfaction  of  knowings 
thai  Donkin's  preserved  animal  food,  of  which  their  stock  must 
be  abundant,  undergoes  no  deterioration  by  any  length  of  keep?> 
ing  to  which  it  has  yet  been  subjected.  The  article  of  fuel  gives  ud 
more  <>oncern.  One  thing,  however,  is  certain ;  that  from  the  skiU> 
pnidencey  and  resource,  of  the  commander ;  and  from  the. zeal 
and  devotedness  of  his  followers,  every  thing  may  be  expected^ 
Thus  we  may  still  cherish  well  grounded  hopes  that  they  wiU  be 
able,  inured  to  the  climate  as  they  must  then  be,  in  some  m^asure^ 
to  withstand  even  a  third  polar  winter,  should  it  be  necessarju 
And  this  will  tend  to  relieve  us  from  much  anxiety  as  to  the 
preservation  of  their  Uves. 

The  views  tdready  taken  have  gone  upon  the  jttinciple  that  aUL 
is  to  ccmtinue  prosperous  (God  grant  it  may !),  so  far  as  respeolf: 
their  health,,  subsistence,-  and  means,  of  protection,  against  thid 
figoor  of  the  climate ;  and  without  taking  into  the  account  aw 
untoward  accident*  But  let  such  occur,  a  deficiency  in  their 
resources  from  damaee  to  the  ships,  injury  to  the  provisions  and 
stores,  sickness  disfu>ling  them  from  exertion;  wh^t  sort  of 
piiedicament  would  they  then  be  in !  What  complicated  mise* 
rie&.may  they  be  made  to  endure  !  It  is  possible,  tnen,  and,,  per* 
hapS)  i^ot  so  improbable  as  could  be  wished,  that,  according  to  the 
fourth -and  last,  and  worst  supposition  of  aU^  they  n^ay  hav^ 
been  overtaken  by  some  calamity;  their  ships  wreckedi  or  cut 
miLb]F  theiee;  their  stock  of  every  thing  wholly  or  partially 
destroyed;  themselves  thrust  out  with  such  meai^as  the  moment 
supplied,  to  find  their  way  over  frozen  wastes,  in  a  climate 
destructive  to  every  thing  that  lives,  save  foxes,  and  wolves,  and 
bears!  From  such  a  view,  however  distant,  the  imagination 
invokmtaniy  recoils,  and  would  gladly  take  shelter,  if  it  could» 
in  the  brighterprospects  already  held  out.  But  difficulties  and 
daB|2|evs  to  be  overcome  must  be  looked^  as  our  gallant  herpes  ' 
will  look  at  them,  full  in  the  face.  Some  faint  conception  may 
be.^  f0iane4  of  such  a  situation  from  what  appears  to  have 
befistlleor Capt.  Franklin;  with  this  difference,  that  their  h^d^ 
shipS'Would  be  enhanced  tenfold,  inasmuch  as  tiiey  .would  be 
ignorant  of  the  country,  and  unable  to  avail  themselves  of  iiH 
reaoait:e8#  It  is  th^n  not  impossible  but  that,  in  the  course  of 
the  voyage,. they  may  be  plunged  into  this  i^lserabl^  ^taftej ^f^^r 
haps  at  no  great  distance  from  Hudson's  Bay;  perhaps  at  aoap; 
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Btalion  Aur  remote,  castiiig  manr  a  l<Miging  look  in  min  ibr  htip, 
tmd  wtisting  under  the  acoumiilated  horrors  of  cold^  disefuse,  and 
vtarvatioQ  i  This  may  be  thought  an  overcharged  picture  f  Per^ 
hapa  it  is  so.    May  it  not  turn  out  the  true  one ! 

upon  sueh  a  view  of  their  situation,  what  does  it  become  tha 
dttAT  of  the  country  to  do? 

Whatever  speeulatiTe  enthusiasts  may  say  in  thair  closets  of 
the  national  honour,  maritime  glory,  eclat,  and  so  forth,  to  be 
derived  from  the  discovery  of  a  north-west  passage,  the  expoa- 
ingof  men's  lives  to  the  greatest  hazards  for  the  attainment  of 
•iieh  an  object  is  at  all  times  a  matter  of  serious  import.  We 
know,  iiMleed,  tiiat  Capt.  Parry  and  his  companions  went  on  thia 
adventure  upon  their  own  sole  responsibility,  and  with  the  ML 
knowledge  of  its  perils,  ^'  for  all  are  volunteers  from  the  highest 
to  the  lowest/'  says  a  journal  of  some  authority,  when  speaking 
of  the  ibrmer  voyage.  Yet  this  requires  qualification ;  many 
cireumstanoes  may  conspire  to  render  a  service  strictly  and 
seyerdy  compulsory,  without  the  aid  of  the  impress ;  and  at 
all  events  the  fact  takes  nothing  from  the  heavy  responsibil!^ 
resting  on  all  who  have  charge  and  superintendence  in  this 
bttrfness.  And  this  brings  us  at  last  to  the  main'  object  of  the 
present  memoir. 

To  use  the  words  of  a  celebrated  commander,  "  England 
^Upeata ''  Capt  Parry  and  his  aissociates  "  to  do  their  intfJ' 
-«-9%ey  will  do  iV;->-but  they  have  a  right  to  expect  the  coun- 
try to  do  its  duty  by  them. 

When  men  are  sent  pn  an  imminently  dangerous  enterprise, 
ike  least  that  the  country  can  do  is  to  evince  a  constant  sensibU 
liiy  to  their  condition,  and  to  be  forward  in  using  every  pracfi- 
eable  means  for  their  preservation,  never  losing  sight  of  th^ 
maxim,  tiliat  it  is*  both  wiser  and  more  humane  in'st^ch  cases,  to 
do  too  much  than  too  little. 

We  may  be  all  but  certain,  that  they  are  wintering  for  the 
second  time  in  a  high  northern  latitude,  an  act  in  itself  not 
exempt  from  risk,  even  under  the  most  favourable  circumstances  \ 
but  under  any  disaster,  dangerous  in  the  extreme.  What  wocdd 
have  been  the  fate  of  Capt.  Franklin  and  his  party,  had  they  not 
arrived  when  they  did  at  the  friendly  post  oi  the  Hudson's  Bay 
Company? 

Let  it  not  be  understood  for  a  moment  that  I  am  here  putting 
favward  these  sturmises  as  disheartening  forebodements,  calcu- 
iated  to  wound  the  sensibilities  of  relatives  and  friends.  Such  a 
design  would  be  as  base  as  the  attempt  would  be  futile^  Besides^ 
my  hopes  have  al^yays  been  strong,  and  will  continue  stedfhst. 
But  on  behalf  of  our  voyagers,  I  do  frankly  confess  to  a  decree  of 
anxielY,  bordering  on  impatience  and  restlessness.  Besides,  t 
wiah  tne  whde  matter  should  be  seen,  that  tibie  country  mav  b^ 
ttMide  ^oiaughly  sctnible  of  the  greatness  of  the  services  wnich 


iik9»e:hgWB  men  ave  fenderiag  ia  order  thai  hep  honour  tlay  bt 
promoled. ,  MoreoTtr,  though  it  ought  not  to  be  dcnibted  th«t 
•V8VJ  thing  fdating  to  thk  expedition  haii  been  eomidered  with 
the  oalnieet  and  most  mature  delibevatien;  yet  we  base  aeen 
eqpeditioiie  sent  out,  the  calculations  of  which  had  fot  theiithaaisy 
not  the  pfobalHlitieB  >  of  failure,  but  the  baire  possibiltties  of 
eneeeas.  Now  success  carries  with  it,  or  creates,  its  own 
Tesonrces,  and  may  well  be  left  to  itself.  I  may  remade  tee 
thaty  every  other  circumstimce  apart,  the  situation  of  Capt.  Pasry 
is  one  unprecedented  in  the  history  of  this  ooantry.  It  majf 
wdl,  therefore,  justify  a  degree  of  pro^dent  cave  tiiat.mi|(ht 
otherwise  be  accounted  exeesBire.  On  the  former  'OxpeditiOBi 
difficulties  were  met  with  that  had  not  been  anticipated,  and 
ia  all  undertakings  of  this  sort,  events  oceniP  which  .no  judg- 
ment can  forecast.  It  is^  to  prevent  or  to  remedy  miefortane^ 
then,  that  precautions  are  to  be  taken  9  and  the  plan  tq  be  adofted 
almost  suggests  itself. 

Let  dispatches  be  forthwith  eent  to  the  6ovem<»^  of  Qsinada 
and  Hudson's  Bay,  and  to  the  North-West  Oompany,  dtrecting^ 
them  to  equip  different  parties  of  natives  to  go  in  searoh  by  Ae 
€opper  Mine  Kiver,  Mackenzie's  Riv^r,  and  such  other  routes 
as  may  be  thought  expedient.  Let  them  take  out  plentiful  eiiqp- 
phes  of  all  kinds.  Let  the  richest  rewards  beeecuredtotheeam 
case  of  success,  and  to  th^r  iminilies  (by  way  of  enceinragemen1| 
in  case  of  disaster  befSedling  them.  The  tribes  wh»  aceompamed 
Heame  think  little  of  travelling  to  the  mouth  of  the  Copper 
Mine  River,  and  the  esquimaux  evidently  migrate  evien  beyeiid 
Laacaeter  Sound.  Let  each  expedition  (and  we  would  forward 
twenty,  if  requieite)  be  aoeompanied;  if  thought  proper,  by  one 
or  two  adventurous  individuals  from  this  country  as  a  check  U> 
ensure  their  fklelity.  The  danger  to  tliem  under  the  guidance 
of  natives  would  be  nothing.  Such  expeditions' 'mi^  be 
efiPeeted  with  ease  and  certainty  in  the  course  of  one  short*  soring 
or  summer.  Capt.  Parry  himself  when  discussing  the  aubjeet 
of  a  north-*west  passage,  expressly  anticipates  *'  the  chonee  of 
being  enabled  to  send  information  by  means  of  the  native^,  and 
the  comparative  facility  with  which  the  lives  of  the  people  might 
be  eaved  in  case  of  serious  and  irreparable  accidents  t»  the 
riiiips/'  (Journal,  p.  298.)  1  ..      ' 

The  object  being  simply  to  search  and  obtain  news,  not  to 
mmey  (and  this  is  of  some  consequence),'  a  great  extent  of 
ground-  may  be  gone  over^  and  first  rate  scienlafio  mea  are  not 
required.  Not  an  instrument  need  to  be  taken*  out,  exoeptiii^ 
perhaps,  a  quadrant,  or  pocket  compass,  to  defennioe  latitude 
and  couries.  Repeated  expeditions  nave  of  late  years  proceeded, 
to  the  mouth  of  Mackenzie's  River  and  the  Copper  Mineftie^v 
iapunmit  of  less  worthy  objects. 

Where  too  irould  be  the  harm  of  ordering  out,  this  vevyepHng^ 
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two  or  thrae  kotU  sbipt  of  war  on  diftMat  fontes ;  ^110 
to  make  for  Sir  Thoauui  Rowe's  Welcome,  or  Repulse  Bajr^ 
another  for  Fox's  Farthest;  and  a  third  to  look  into  everf  creek 
and  comet  on  the  coasib  of  Baffin's  Bay»  as  far  even  as  Lanoaater 
Sound  or  further;  though  there  be  no  great  likelihood  of  the 
isntrance  being  made  this  time  so  much  to  the  northward. 
.  Why  also  might  not  the  Davis's  Straits'  Whalers  W  encoii<^ 
raged  by  a  bounty  to  sail  a  few  weeks  eailier  than  usual,  and  to 
employ  the  time  in  exploring  the  coast  all  the  way  to  the  fisk^og 
ground  ?  In  a  word,  suppose  any  thing  and  every  thing  to  be 
none  moat  likely  to  promote  the  great  objects  in  view  ;  namely, 
the  preservation  of  our  dear  countrymen  and  the  charsoter  of  our 
counjtry. 

Should  the  apprehensions  set  forth  in  thw  memoir  be  treated 
as  chimerical,  I  can  only  express  my  hearty  prayers  that  the 
event  may  prove  them  to  have  been  so ;  or  should  it  be  objected 
that  the  proposed  measures  would  be  premature,  the  time  not 
having  ye  arrived  wh^n  they  may  be  called  for,  I  reply,  that 
it  is  not  the  time  to  send  keif  when  it  is  needed.  Monuis  must 
elapse  before  it  can  by  possibility  reach  them,  and  months  or 
weeks,  ni^  days,  are  too  precious  when  the  time  of  their  trouble 
oomes.  Every  one  will  allow,  at  least,  that  the  aid  had  better 
epme  too  soon  than  too  late ;  and  that  hundreds  of  thousands  of 
pounds  had  better  be  expended  in  superfluous  precautions  than 
that  a  single  nuin  should  perish  by  neglect,  or  delay. 

I  trust  that  the  department  of  the  public  service  to  which 
the  management  of  all  this  affair  has  been  exclusively  cokifided, 
is  fully  and  feelingly  alive  to  the  duty  which  it  has  to  discharge 
on -this  occasion*  Nay  it  is  by  no  means  improbable,  that  the 
measures  now  suggested  have  long  been  m  contemplation* 
Most  unfeigoedly  shall  I  rejoice  should  this  prove  true»    But 

fuBUc  boaras  cannot  find  leisure  to  attend  to  every  thing ;  atid 
am  so  unreasonable  as  to  think,  that  on  such  an  .oe€asion^ 
we  ought,  if  posi^ibta,  to  be  prepared  for  all  chances.  We  can- 
not, forget  that  La  Perou^e  might  have  been  saved  or  heard  of 
had  ships  been  timely  sent  out  in  search,  instead  of  waiting 
years  beyond  the  extreme  period  allowed  for  the  fulfilment  of 
his  instructions.  But  France  was  then  in  her  political  agony. 
For  her,  therefore,  there  was  the  appearance  of  excuse  or  pallia^ 
tion.  For  us  there  can  be  none,  l^ut  even  as  it  is,  the  name  of 
Perouse  can  never  be  uttered  or  thought  of  without  feelings  of 
the  deepest  sympathy,  regret,  and  indignation.  ^  Besides,  nothing 
satisfactory  couki  be  anticipated  from  the  laboura  of  those  sent 
out  under  Entrecasteaux ;  for  they  were  evidently  mote  engrossed 
by  their  party  squabbles,  than  with  the  noble  object  of  th^r 
search ;  and,  in  lact,  when  the  cpmmander  diedi  thev  actually 
quarrelled  on  these  paltiy  grounds,  and  separated.  Again,  tb0 
v^  character  and  moo^  of  conducting  the  expedition  were 
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sufficient  to  ensure  disappointment.  Their  'purpose  was*  or 
ougbtta  kwre  beeQ/Marcik/and  fMhing  ebe:  :t6  touch  or  lodkin 
eveiy  where;  ta  rest  no  where  a  moment  kmger  than  was  iadia- 
pensable^  Instead  of  this,  they  were  provided  with  naturalisls^ 
astronom^v,  geografAers,  engiaeers,  and  afl  the  paiaphemahm 
.and  imiruciitms'  satted  to  a  y<yyage  of  discovery;  and  coase*- 

auently  spent  much  of  their  valuaUe  time  in  details  foreign  to 
Eiat  sacred  duly  which  should  have  occupied  their  sole  and 
^  '  undivided  attention.  And  to  crown  the  wnole,  the  two  ships 
were  dispatched  together;  instead  pf  taking  septpxfite  routes,  by 
which  the  chances  of  gaining  theirobject  would  hlive  been  at 
least  doubled*  Ho^ever>  not  to  dwell  any  longer  on  the  mis* 
takes  of  our  neighbours,  let  us  endeavour, to  profit  by  them,  and 
above  all,  let  not  the  bitter  reproach  lie  against  this  counUy  of 
baling  *^  left  undone  thatwhick  she  ought  to  havedonct" 
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Article  II. 

Attronomical  Observatiotii,  1822,  1823. 
By  Col.  Beaufoy,  FRS. 

Bushey  Heath,  near  Stanmore^ .. 

lAtitude  b\^  37'  44*3''  North.    L6iig|ta4c  West  ia  tam  T  SO'SS^ 

•    •  •        '•  .     • 

J^^  tit.  Emersimi  of  Jvptter's   second  (6^46'  SM*  Mws  Tteie.ft«BtilMy. 

>    satdllt*....; }  6    48    Oe*0  MtiiB  Timept  GhiMn)!ri^ 

J«uS4.Iiiiis«i«of<G«iiimbytbe>    ^    jg    ^^^  M«»  Tkte  tt  BnA^. 

moon*  •• • ^  ^ 

Tfh  13.  ^mMd<m  of  x  Pisces  by  theJ    ^    ,^    ^^  Mem  Time  at  Bushey. 

moon.  •«•.....•••.••••  r. ..y  ^ 

jr<wowi«iiMw.-"The  gietart  degtciof  odld  last  maolh  at  tlui  pb^  waaJS^^I^w 
ftpapBi$%  And  this  oocuned  on  tbe  miming  of  the  SOth. 

€hi  the  19th,  when'  the  theimometer  here  stood  at  17^^,  it  sunk  at  Bnshey  Oxo^ 
die  seat  of  David  Hafibuiton,  Esq.  to  zero.    Bushey  Grove  is  about  SWfbetloiret  than 
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Barometer, 

Highest,  Feb.  27,    Wind,N... , 30-6800 

iowest, Dec. 2.    Wind,  SW ; 290780 

■   Register  Thermometer. 

Highest, June 6.    Wind,SE H* 

Lowest,  Dec.  16.    Wind,  NE ,...,         26 

Register  Thermometer  in  the  Strn. 

Jligliest,  Aug.  21.    Wmd,£NE 101 

Lowest,  Dec.16.    Wmd,NE 26 

Commofi  Thermometer. 

ffighest,  June  6.    WiAd,  SE 83 

Lowest,  Dec.  20.    Wind,NE 28 

Wet  days  comprehend  rainy,  showery,  snowy,  and  those  in 
which  there  was  a  fall  of  hail. 

My  pluviameter  is  situated  on  the  top  of  a  chimney,  30  feet 
above  the  ground,  and  free  from  the  operation  of  any  local  cir- 
cumstances. 

January. — The  winter  has  been  remarkably  mild ;  no  snow, 
and  only  a  few  showers  of  hail  and  sleet,  which  were  dissolved 
as  fast  as  they  fell.  The  last  24  days  of  this  month,  the  barometer 
stood  uniformly  (one  day  excepted)  above  30  inches.  If  the 
addition  for  the  elevation  of  the  barometer  was  made,  the  Jast 
27  days  of  the  month,  the  mercury  stood  above  30  inches. 

February  and  March. — ^These  months  also  were  remarkably 
mild.    Only  one  day  on  which  we  had  any  frost 

April. — ^This  month  was  rather  stormy,  with  many  hail 
showers. 

May. — This  month  was  remarkably  fine ;  many  days  exces- 
sively hot  for  this  season  of  the  year. 

Jt/we.— A  very  fine  month.  Heat  very  oppressive,  particularly 
on  the  6th. 

July^ — More  rain  in  this  month  than  has  ever  before  been 
recordfed,  being  19  days  raiq. 

August  and  /Sep^em6er.— Generally  speaking  fine  months. 

October. — Very  stormy  on  the  7th  and  Stn ;  wind  from  the 
SW. 

November. — Several  days  in  this  month  particularly  rough ; 
blowing  very  strong  on  the  23d,  24th,  26th,  and  28th.  The  lat- 
ter day  was  attended  with  very  sudden  squalls,  raging  to  a  perfect 
hurricane,  and  in  a  minute  subsiding,  to  be  renewea  with  ecjual 
violence.  On  the  evening  of  this  day,  there  was  a  very  beautiful 
lunar  rainbow. 

December. — Generally  speaking  very  mild.  A  few  da^rs  sharp 
(irost,  witli  jgentle  wind :  23  days  of  this  month,  making  the 
proper  addition,  the  barometer  stood  more  than  30  hlQh09  bigbt 
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K.  B.  As  my  house,  or  rather  the  site  of  m^  barometer,  ii^ 
situated  105*9  feet  above  the  sea  level,  it  must  be  necessary  to 
add  0*104  inch  to  all  the  barometrical  heights  in  the  foregoing 
tables  for  the  correct  heights  of  mercury.  The  tables  contain 
the  means  of  three  daily  observations;  viz.  8  p.m.;  1  a.m.; 
a.nd  10  a.  m.  llie  most  prevailing  wind  of  the  24  hours  is  only- 
given  ;  and  the  register  thermometer  placed  in  the  sun  is  insu- 
htted  six  feet  from  any  thing  capable  of  reflecting  heat,  and  the 
scale  of  it  is  marked  on  the  glass  tube  itself. 

HeUton^  JanA,  18«S.  M.  P.  MoYLE. 


Article  IV. 

Essays  on  the  Construction  of  Sea  Harbours. 
By  Mr.  J.  B.  Longmire. 

(To  the  Editor  of  the  Annals  of  Philoa&pluf.) 

SIR,  Whitc1tavenyJan,%\9SS, 

This  subject  bein^  new  to  the  public,  you  may  deem  the 
following  essays  worthy  of  insertion  in  the  Annals^  more  esper 
ciiBilly  as  you  occasionally  have  papers  in  it  on  civil  engineering. 

The  matter  under  consideration  naturally  falls  under  two 
parts ;  namely,  entrances  into  sea  harbours  ;  and  the  situations 
and  relative  positions  of  the  piers  of  such  harbours. 

1.  Of  Entrances. 

AH  entrances  into  sea  harbours  may  be  classed  under  two 
heads :  in  the  first,  they  face  the  sea,  and  admit  the  surf;*  and 
in  the  second,  they  face  the  calmest  quarter,  while  the  surf 
passes  to  the  \t€  shore  without  entering  the  harbour. 

In  constructing  a*  harbour  to  make  a  proper  entrance  is  a  very 
important  task ;  as  a  harbour  that  is  safe  within  loses  much  of  its 
value,  if  not  accessible  in  every  wind  that  a  ship  can  ap()roach.it 
from  the  main  ocean. 

Before  describing  the  theory  of  entrances,  it  is  necessary  to 
show  how  vessels  approach  a  harbour  in  different  winds,  A  l^ip 
can  sail  best  with  the  wind,  and  her  course  to  any  object  tcvthe 
leeward  is  in  a  straight  line;  and  although  she  cannot  sail 
directly  against  the  wind,  she  can  either  reach  or  pass  any 
object  to  the  windward,  by  making  alternate  approaches,  wbicn 
have  angles  of  6j.  paints,  or  73^  1'  30",  with  tJxe  wind  :  thesis 
called  tacking.  •  When  a  vessel  is  saihng  with  the  wind  from  the 

•  '     '  '  ■     ,.  ♦ 

*  The  surf  is  A  term  applied  to  eKprees  lihe  state  of  the  sea^r  toi&ee  nw,  the  stunre 
in  a  high  wind,  or  in  a  gale ;  and  signifies  the  rapid  succession  of  great  waves  that  pass 
to  and  stiike  the  shore. 
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north  point,  having  her  bowsprit  N,  73^  7'  3(/^  W,  ghe  is  on  the 

starboard  tack ;  and  on  the  larboard  tack,  if  in  the  same  wind, 

her  bowsprit  point  N,  73°  7'  30'^  E.    Thus  if  a  vessel  sail  along 

the  line  c  e,  fie.  1  ^  to  a,  the  wind 

blowing  in  tne  direction  ga, 

she  is  on  the  starboard  tack, 

the  line  d  e  making  an  angle 

of  73°  7' 3(y'  with  Sie linega; 

and  for  the  same  reasons,  in 

the  same  wind^  she  is  on  the 

larboard  tack^    when  sailing 

along  the  line  b  a.    Hence  by 

sailing  with  the  wind,  or  by 

tacking,    a  vessel  can   pass 

from   any  one  place  to   any 

other ;  and  of  course  in  one  way  or  the  ether  she  approaches  a 

harbour. 

As  that  entrance  which  presents  itself  to  the  open  sea,  and 
admits  the  surf,  can  be  passed  bv  vessels  in  all  winds ;  and 
easier  in  any  wind  than  the  other  kind  of  entrance,  I  will'first 
treat  of  it.  Let  B,  fig.  I,  be  this  entrance  into  the  harbour  IS ; 
D  the  open  sea ;  A  C  two  piers  forming  the  exterior  wail  of  the 
harbour ;  his.  line  passing  through  the  middle  of  the  piers ;  and 
gaf  another  line  at  right  angles  to  them,  and  in. the  middle  of 
the  entrance  meeting  with  the  line  h  i,  iN'ow  the  wind  blowing 
in  the  direction  g<i  is  the  most  adverse  to  a  ship  approaching  the 
entrance  B  from  the  open  sea ;  and,  as  before  shown,  b  a  and  c  a 
are  the  lines  of  approach  for  this  wind.  These  lines  b  a  and  c  a 
make  an  angle  of  13  points,  or  l46°  15^  with  each  other ;  ^d, 
bein^  the  larboard  and  starboard  tacks  for  the  most  contrary 
wind,  they  have  within  them  all  the  necessary  lines  of  approach 
for  winds  from  all  points  of  the  compass ;  and  the  harbour  E 
having  in  front  of  its  entrance  13  pomts,  or  146°  15'  of  dear 
sea  room,  is  accessible  in  any  wind  whatever.   * 

The  directly  contrary  wind,  and  winds  within  a  point  on  each 
side  of  it,  would  be  in  gales  the  worst  of  all  to  enter  with ;  but, 
that  coming  from  the  adjoining  land,  they  have  not  space  to 
raise  a  high  sea  near  the  harbour ;  otherwise  a  vessel  in  attemptr- 
ing  to  enter  against  a  gale  out  of  the  harbour-mouth,  would,  to  a 
certainty,  be  driven  out  to  sea  again. 

Vessels  passing  through  entrances  of  this  kind  can  in  all 
wmds  take  shelter  within  the  pier-heads  without  any  assistance 
from  harbour  boats  to  draw  them  into  the  entrance,  and  in  gales 
from  any  quarter  axe  not,  as  in  entrances  of  the  other  kind,  in 
danger  of  being  driven  on  the  lee  shore,  provided  they  are  in  a 
good  sailing  condition  and  come  to  the  proper  place  to  make  the 
entering  tack  in  side  winds.  But  if  vessels  arriving  in  distress 
by  violent  storms,  by  negligence,  or  want  of  locail  knowledge  of 
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the  commanders,  miss  the  harbour  altogether,  the  loss  in  ^onse-* 

quence  is  not  chargeable  upon  the' entrance. 
Entrances  that  face  the  calmest  quarter,  and  that  do  not 

receive  the  surf,   ^re  at 

right  angles,  or  nearly  so, 

to  the  main  shore.     Let 

A,  fig.  2,  be  such  an  en- 

trance  to  the  harboui  B, 

facing  the  high  shore  o  g ; 

a  6  is  the  main  pier,  and 

n  m  the  inner  pier.  The 
exterior  lines  of  approach, 
e  by  c  by  are  obtained  by 
allowing  such  space  in 
fi'ont  of  the  shore  a  t,  i  k, 
and  g  h,  as  will  keep  ships 

sailing  on  these  hues  from  rocks  and  shallow  water ;  and  if  they 
have  within  them  146°  16',  then  a  vessel  can  reach  the  pier- 
head b  in  any  wind.  But  as  the  side  c  is  open  in  strong  sea 
gales,  vessels  are  some  times  carried  too  far  past  the  head  b  to 
turn  into  the  harbour-mouth  A  ;  and  the  same  happens  in  gales 
out  of  the  harbour-mouth  A  :  vessels  so  driven  aside  are  forced 
upon  the  contiguous  rocks  or  sandy  shore,  and  are  destroyed  or 
much  injured.  So  it  has  happened  after  an  entrance  of  thig 
kind  has  been  tried  to  a  large  harbour,  and  where  money  could 

'be  obtained,  that  outworks  have  been  erected  on  the  exposed 
side  c,  which  assimilate  the  principle  of  this  entrance,  when  so 
modified,  very  closely  with  that  ofthe  first  kind  of  entrance, 

I  am.  Sir,  yours,  &c. 

J,  B.  LoNGM^IHE. 


•B 


Article  V. 

On  the  Geology  of  Devon  and  Cornwall. 
By  the  Rev.  J.  J.  Conybeare,  MQS. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

HY  D£AK  SIB,  Both  EatUm,  Feh.  S,  ISgS. 

The  notice  of  such  geolopcal  travellers  as  first  visited  Corn- 
wall and  Devonshire  was  ot  course  most  strongly  attracted  by 
those  which  may  be  termed  their  metalliferous  districts,  and 
Ihese  still  dp  and  must  always  continue  to  present  the  most 
immediate  and  itfterestiag  objects  of  such  research.  Soon  also 
the  attention  was  directed  to  «uch  points  of  the  coast  as  are 
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distinguished  either  by  the  magnificence  of  their  scenery,  or  the 
extent  of  the  sections  and  singularity  of  the  phenomena  which 
they  exhibit.  Many  and  valuable  as  the  contributions  to  the 
geological  history  of  both  counties  have  unquestionably  been, 
yet  our  knowledge  of  their  structure  (especially  in  the  case  of 
such  districts  as  do  not  fall  under  the  aDove-»mentioned  heads) 
is  by  no  means  so  perfect  as  to  preclude  even  in  a  casual  visitor 
the  hope  of  adding  somewhat  of  information  to  the  present 
Stock*  ft  may  be  useful  too  to  point  out  the  deficiencies  which 
yet  remfain  to  be  supplied  by  those  who  have  better  opportunities, 
and  leisure*  Such  is  the  object  of  the  following  memoranda 
collected  chiefly  during  the  summers  of  1809  and  1812,  and 
partly  verified  m  that  of  1819.  On  many  points  they  are  of 
necessity  veiy  imperfect,  and  some  parts  of  the  original  manus*- 
cript  have  been  omitted  in  consequence  of  the  same  phenomena 
having  been  far  more  accurately  and  fully  described  m  the  essay 
contriDUted  by  Mr.  Sedgwick  to  the  first  part  of  the  Cambridge 
Plalasophical  Transactions.  What  is  retained,  I  have  arranged 
for  eonvenience'  sake  geologically,  rather  than  topographically ; 
and  in  this  arrangement  I  venture  to  propose  the  foUowing  divi«- 
sion  of  the  principal  rock  masses  as  one  which,  if  not  strictly 
scientific,  will  yet,  I  think,  be  found  useful  for  the  purpose. 

1.  Granite,  including  some  porphyritic  beds  and  mineral 
veins,  and  shorl  rock. 

2.  Metalliferous,  or,  more  strictly,  cupriferous  and  stanniferous 
slate,  including  various  porphyritic  and  felspathic  rocks  (elvans), 
and  occasionally  greenstone.  This  I  will  venture  for  brevity's 
sake  to  term  the  inferior  slate, 

3.  Slate  (which  I  shall  venture  for  the  same  reason  to  term 
superior),  containing  no  elvans,  but  abounding  much  more  in 
greenstone,  especially  in  its  obscurer  varieties,  and  in  dark 
coloui«d  limestones.  Sparingly  metalliferous,  containing  no  tin, 
and  more  productive  of  lead  than  the  inferior.  Contains  occa- 
sionally oi'^nic  remains. 

4.  Stratified  rock,  exhibiting  the  general  character  of  a  con- 
glomerate or  sandstone,  alternating  with  tender  slate,  and  occar 
sionally  associated  with  coralline  or  shelly  limestone.  Contains 
no  metallic  veins,  and  few  if  any  rocks  of  the  greenstone 
species.  This  rock  might,  perhaps,  be  regarded  as  forming  the 
upper  portion  of  No.  3,  and  both  would  probably  by  mostgeolo- 
gists  be  termed  greywacke.  As  any  attempt  at  restricting  that 
term  might  produce  confusion,  I  shdl  venture  for  the  present  to 
term  this  (No.  4)  sand  slate.* 

*  It  Is,  perhap99  almost  needless  to  remind  those  who  are  practised  in  geological  research, 
that  the  oivision  of  slates  here  adopted  is  purely  arbitrary,  and,  for  convenience,  as  the 
inferior  do  in  fact  pass  by  so  hnperceptible  a  gradation  into  the  superior  as  to  render  it 
impossible  to  assign  any  determinate  limits  to  each  variety,  however  an  e»MxmuUion  of , 
p(mit«  ^tant  u^r  t^  may  satisfy  us  of  their  characteristic  difference.  It  appears  to  be 
]mtty  genendly  sgr^e^  tbf^t  mk  a  gradation  is  observable  in  most  of  our  sdustoae 
ranges* 
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1.  GramV^.-— The  character  of  this  rock  ig,  so  far  as  I  ain 
acquainted  with  it,  remarkably  uniform  through  the  whole  extent 
of  its  range.  That  of  Waterloo  Bridge  may  serve  as  a  specimen.'* 
Near  the  points  of  junction  with  the  incumbent  slates,  it  occa- 
sionally becomes  small  grained,  and  of  a  redder  hue,  resembling 
the  granite  of  veins.  Examples  may  be  found  at  a  junction  near 
Ivy  Bridge,  at  Buckland  on  the  Moor^  above  Belstone  (near 
OKehampton)^  and  near  Bovey  Tracey  at  the  spot  which  produced 
the  fine  specimens  of  touimaline  and  apatite.  As  noticed  by 
Mr.  Sedgwick  in  these  cases^  there  appears  to  be  a  diminution* 
sometimes  a  total  loss,  of  the  mica.  The  predominant  variety  of 
granite  contains  also  in  many  places  patches  of  a  smaller  grain, 
generally  of  a  form  more  or  less  spherical.  Th^se  differ  so  much 
in  their  aspect  from  the  general  mass,  that,  by  a  casual  observer, 
they  migtit  be  taken  for  imbedded  portions  of  another  rock ;  a 
more  accurate  inspection  will  soon  show  that  this  is  not  the 
case,  even  in  those  instances  in  which  (as  near  St.  Just)  the 
predominance  of  dark  coloured  mica  or  chlorite  in  these  patches 
gives  them  much  the  aspect  of  a  kind  of  gneiss.  Other  instances 
may  be  found  near  the  Land's  End,  near  M oreton  Hampstead, 
above  Henoch,  and  on  the  road  leading  from  Bovey  Tracey  to 
the  depot  of  tourmalines,  &.c.  already  mentioned.f 

The  disintegration  of  granite  in  situ,  as  exhibited  on  a  large 
scale  at  the  porcelain  cjiay  pits  in  St.  Stephen's,  and  the  open 
mine  of  Carglaise,:j:  near  St.  Austel,  has  been  often  noticed. 
Another  large  tract  of  the  same  character  will  be  found  on  Dart- 
moor, in  the  neighbourhood  of  a  hamlet  termed  (from  the  nature 
of  the  soil  thus  produced)  Sandy  Park.  Other  partial  instances 
occur,  and  the  granitic  tors,  the  formation  of  which  has  been  so 
ably  Ulustrated  by  Dr.  Macculloch^  afford  abundant  proof  that 
the  action  of  the  causes  which  produced  this  phenomenon  has 
been  at  some  time  or  other  nearly  universal.^    It  has,  I  believe, 

*  See  Mr.  Sedgwick's  paper  (p.  10).  It  may  here  be  noticed  that  the  cOBtUuct 
minerals  of  granite  are  seklom  found  in  Uie  west  (as  in  many  similar  tracts)  distiiicdy 
or  separately  crystallized.  The  im^r2(^^^  crystals  of  felspar  have  been  noticed  by  Mr.S. 
and  others.  I  found  it  crystallized  in  rhombs  in  small  cavities  on  St.  Michael's  Mount, 
and  in  smaU  rhombs  and  in  larger  crystals  of  a  more  complicated  form  at  the  toaraialiiie 
pit  near  Bovey  Tracey.  I  have  also  from  Cornwall,  but  without  the  exact  locality,  two 
speoimens  of  perfectly  crystallized  mica,  the  one  arhomboidal,  the  other  an  hexagonal 
tablet.  Both  are  in  a  small  grained  reddish  granite  (possibly  an  elvan),  the  aspect  of 
which  does  not  resemble  that  of  the  specimens  brought  from  Scilly  by  Air.  Mi^endieu 
I  may  add,  that  on  St  Michael's  Af  ount,  I  observed  in  a  highly  felspadiic  portion  of 
the  granite  insulated  crystals  of  felspar  rendered  as  tender  as  the  softest  day  b^  some 
process  of  decomposition  which  had  not  affected  the  imbedding  mass. 

t  Mr.  Sedgwick  mentions  the  same  phenomenon  as  observable  near  Castle  Trereen 
(the  liOgging  Kock) :  to  his  remarks  I  would  refer  the  student  for  much  fuller  inform- 
ation. 

%  It  is,  perhaps,  hardly  worth  while  to  state,  that  the  finest  porcelain  day  which  I 
obtained  in  CJomwall  was  from  a  vein  in  Carglaise.  It  occurred  in  very  smaU.  quan- 
tities. 

^  Mr.  Taylor  (Report,  p.  1)  affords  an  interesting  illustration  of  one  result  of  this 
process.  '*  If  the  ground,  80  fathoms  south-east  of  Cam-brae,  and  at  Wheal  I>ruid, 
had  not  been  penetrated  by  the  mines,  it  is  very  poMible  that  the  whole  of  it  extending 


1823«] ;/  I  Geohgjf^  of  Demand  Cornwall.  18% 

h^u:  noticed,  that  the^e  disiutegi^ted  tracts  exhibit  frequent 
patches  of  various  dimensions  retaining  their  original  compact- 
ness. •  It  would  be  a  point  of  some  geolo^cal  interest  to  ascer- 
tain, as. accurately  as  .circumstances  peianit^  the  extent  to.  which 
this  disintegration  actually  obtains^  and  to  enquire  whether  the 
tracts  in  question  exhibit  any  phenomena  which  might  guide  our 
speculations  as  to  its  probalne  cause.  That  that  cause  is  not  to 
be  sought  in  the  mere  superficial  action  of  weather  and  moisture^ 
we  may,  I  think,  argue  from  the  great  depth  to  which  (as  at 
Carglaise)  the  disintegration  is  found  to  extend.  I  have  heard  it 
suggested,  that  this  state  of  granitic  rocks  is  to  be  reg^ded 
ra^er  as, the  mode  of  theii^origmal  formation  than  as  the  result 
of  ,c^ses  acting  subsequently.  This  hypothesis,  however,  seems 
hardly  reooncileable  to  the  appearances  presented  by  Carglaise. 
Some  may,  perhaps,  incline  to  view  the  phenomenon  as  analogous 
to  the  disintegration  which  is  known  to  obtain  largely  in  crystal- 
lixie  rocks  forming  acknowledged  dykes,*  and  to  these  it  may 
appear  to  countenance  the  theory  which  attributes  to  granite  an 
igneous  origin.  At  all  events,  this  species  of  decomposition 
seems  for  the  most  part  peculiar  to  rocks  of  a  crystalline  struc- 
ture. In  some  cases,  if  my  observation  be  correct,  the  granite 
is.  traversed  by  porphyritic  dykes,  or  el  vans,  similar  to  those 
occuning  in  the  slate.  I  noticed  one  (in  company  with  Mr. 
Bucklaqd)  in  1812  on  the.  summit  of  Kitt  Hill,  near  Callington. 
In  some  cases  too  the  saalbande,  or  wall  of  metalliferous  veins 
travfrsijQg  the  granite,  appears  to  be  of  this  class.  At  Bean 
Mine,  about  one  mile  east  of  Roche,  the  surrounding  country  is 
granite,  of  the  usual  aspect;  while  the  walls  of  the  tin  lode  which 
are  of  considerable  thickness  have  all  the  character  of  an  elvan 
4yke,  the  paste  .of  which  is  chiefly  quartzose  with  a  mixture  of 
mica,  talcite,  (felspar  much  disintegrated,  and  crystallized  shod, 
the  tin  occurring  m  veins  with  shorl  towards  the  centre  of  this 
elvan  (the  veins  occasionally  send  out  small  lateral  branches  at 
•various  angles),  •  the  elvan  itself  is  said  to  dip  three  feet  in  the 
fathom,  and  in  its  general  character  much  resembles  some  of 
those  found  to  the  east  of  St.  Agnes.  The  same  inclusion  (if  I 
may  so  term  it)  of  a  metallic  vein  by  a  rock  differing  from  the 
surrounding  granite  I  recollect  to  have  noticed  also  at  New- 
bridge, .and  in  the  Gwennap  cluster.     It  would  be  desimbl^  to 

to  a  niueh  greater  distance  from  the  top  of  the  hill,  would  have  hetsn  taken  to  be  granite^ , 
as  the  au^ace  has  eyery  appearance  of  a  growan  soSL  intermixed  with  granite  stones  and 
rocks  plentifully  scattered  abeut.  The  same  has  been  observed  on  the  sides  of  Cam 
Mnrtli  and  other  granite  hills  bordering  bn  the  Killas  country.'*  We  were  assured  that 
at  Newbridge  they  had  sunk  above  the  granite  country  in  a  mass  of  granitic  rabble  ,witfa 
9fn»^T^"*^  Mocks  of  killas  intermixed  to  the  dep^  of  nearly  30  yards,  and  above  the 
killas  country  in  a  rabble  of  that  rock  with  a  snuUl  admixture  of  killas  to  about  half  that 
depth* 

•  See  Mr.  Henslow*8  Account  of  Anglesea.    (Cambridge  Philosophical  Traiuac* 
tionf ,  Part  U.)  ' 
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atoertaiA  h)ow  fitr  Hiig  is  the  ease  in  veins  whidi  tmvene 
granite. 

At  Kit  Hill  above-mentioned,  at  Carglaise,  and  at  some  oAer 
places,  we  were  assured  by  miners  apparently  of  competent 
mformation,  that  the  granite  did  in  some  places  overlie  the 
kiUas.  In  these  instances,  it  is  possible  that  granitic  dykes  may 
have  been  mistaken  for  the  central  mass,  of  that  our  informants 
misht  have  been  misled  by  some  of  those  deceptive  appearances 
which  are  familiar  to  most  geologists.  Mr.  Taylor,  in  his  excel- 
lent Survey  of  the  Mining  District,  mentions  an  analogous  fact, 
and  his  observation  is  too  impoi;jtant  to  be  omitted.  '^  In  Dol- 
coath  and  five  other  mines  situate  near  the  junction,  the  strata 
of  granite  and  killas  appear  alternately  overhfin^  each  other,  the 
divisions  between  them  being  at  various  incbnations  ;*  but  suffi- 
cient information  cannot  be  obtained  to  state  with  accuracy  the 
particular8."t 

On  the  subject  of  granitic  veins,  my  memoranda  afford 
nothing  which  can  add' to  the  copious  and  masterly  observations 
of  Mr.  Sedgwick.  I  may  mention,  however,  that  the  country 
near  the  junctions  of  Cam -brae,  of  Kit  Hill,  of  the  upper  part  of 
the  river  Okement,  and  of  some  other  spots  of  the  same  cha* 
racter,j;  will  afford  the  collector  hand  specimens  well  calculated 
to  illustrate  on  a  small  scale  many  of  the  phenomena  which  pre- 
sent themselves  so  fully  and  magnificently  at  the  cliffs  of  Tre- 
wavas  and  Polmear. 

It  may  here  be  noticed,  that  the  mineral  substances  confined 
to  the  granite  (or  rather  not  yet  discovered  in  the  superincum- 
bent rocks  also),  are  few  in  number.  Apatite,  pinite,  andalusite, 
and,  I  believe,  uranite,  at  present  complete  the  Ust. 

Short  Rock. — This  binary  compouna,  too  generally  known  to 
need  any  description  here,  is  usually  found  on  the  confines  of  the 
granite  m  such  large  masses*  as  to  render  us  doubtful  what  name 
to  assign  to  them.  Indeed  our  geological  guides  have  not  as 
yet  furnished  us  with  a  very  definite  or  accurate  terminology  for 
the  purpose.  What  one  observer  would  describe  as  a  large  dyke 
or  patch,  another  would,  perhaps,  elevate  to  the  dignity  of  a 
formation.  Roche  has  been  constantly  noticed  as  presenting  a 
magnificent  display  of  this  rock ;  aiia  Mr.  Sedgwick  mentions 
it  a^  occurring  in  veins  traversing  the  granite  between  Lemorna 
Cove  and  the  Land's  End  (p.  19).  I  nave  observed  it  on  the 
large  scale  forming  the  whole  of  the  tor  named  Cam  Mewan, 

*  Therefore,  if 'ihere  is  any  parallelism  in  the  sbratificadop  of  the  killasy  the  gnntte 
most  be  conadered  not  as  an  altemadon  but  a  yem.  At  Dohx)ath,  the  floor  of  granite 
is  said  to  be  nearly  horisootal ;  most  of  die  killas  in  ihe  neighboorbood  is,  if  I  do  not 
enr,  considerably  inclined.  (See  Thomas*s  Report,  p.  34.) 

+  Mr.  Sedgwick  appears  to  have  determined  this  point  as  far  as  our  present  meant  o£ 
«mninatioii  permit.  (P.  84.)  - 

X  We  obtained  some  highly  Qlustrative  at  CosteUow*s  Mine,  near  Roche* 
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near  St.  Austley  and  of  another  tor  (the  name  of  which  I  hare 
lost),  o'rertopping  the  upper  road,  which  leads  to  Buckland  on 
the  Moor,  if  my  memory  does 'not  fail  me,  I  observed  it  on  a 
scale  equally  la^e  in  more  than  one  other  spot  on  the  Cornish 
Downs,  and  on  Dartmoor;  bat  I  either  neglected  to  mark  at  the 
time,  or  have  since  mislaid  the  exact  localities.  I  would  venture 
to  recommend  to  the  examination  of  future  tourists  two  points 
connected  with  this  rock. 

1«  Whether  some  other  of  the  tors  on  the  confines  of  the  gra- 
nitic tracts  (besides  those  specified)  do  not  consist  of  shorlrock. 
From  its.  external  configuration  and  neighbourhood  to  the 
granite,  it  may  be  easily  confounded  with  that  rock  until  exa«- 
mined  more  closely. 

2.  Is  it  possible  from  the  careful  examination  of  the  countiy 
surrounding  Rodie  Rocks,  to  ascertain  whether  that  remarkable 
eminence  has  been  produced  by  the  disintegration  and  washing 
away  of  some  less  durable  beds  which  once  enveloped  it?  or 
whether  it  may  be  redded  as  an  original  inequality  of  surface?* 

Most  of  the  varieties  of  external  appearance  produced  in  this 
rock  by  the  different  modes  of  aggregation,  have  been  enume- 
rated by  Mr.  Sedgwick  (p.  18).  To  nis  list,  I  am  enabled  to 
add,  as  Nos.  6  and  6^ 

6.  Alternate  layers  generally  of  great  tenuity,  of  very  minutely 
granular  quartz  and  shorl,  having  all  the  aspect  of  a  stratified 
mass. 

6.  Real  or  pseudo  breccia  consisting  of  small  patches  of 
compact  shorl  imbedded  in  quartz,  or  vice  versd  of  quartz  imbed- 
ded m  shorl.    .  .    *  . 

These  varieties  occur  in  the  neighbourhood  of  the  crystalline 
and  more  predominant  form.  No.  5  appears  to  ofier  another 
exemplication  of  a  law,  which  I  believe  to  obtain  pretty  gene- 
rally, "  that  crystalline  rocks  when'  they  occur  in  large  masses 
are  most  usually  accompanied  by  schistose  rocks  composed  of 
the  same  mineral  ingredients  in  a  state  of  greater  alternation.'' 
To  the  verification  of  this  law,  I  would  venture  to  solicit  the 
attention  of  those  who  join  a  knowledge  of  mineralogy  and 
chemistry  to  that  of  geology.  The  establishment  of  its  probabi- 
lity mignt  lead  to  some  important  theoretical  results.  Nor 
should  1  omit  to  mention,  that  the  varieties  of  shorl  rock  above 
noticed  are  peculiarly  interesting  from  the  examples  which  they 
afford,  even  in  hana  specimens,  of  the  various  phenomena  of 
configuration  incident  to  rocks  of  the  schistose  character.  The 
marked  distinction  of  colour  and  aspect  Existing  between  the 
two  constituents  (tourmaline  and  quartz)  render  these  very  strik- 
ing and  intelligible.  Even  the  very  small  collection  which  I 
possess  myself,  oflers^  within  the  scale  of  a  few  inches  highly 
instructive  examples  of  contortion,  dislocation,  crossing,  and 

*  I  would  suggest  4  like  ezaminatioii  of  two  singularly  insulated  masses  of  rock 
occupying  opposite  sides  of  a  rayine  near  Camelford,  Imown  by  the  name  of  the  Devil's 
Leap. 
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heaving  of  veins.  Neither  this,  howeyer,  nor  my  observations^ 
are  sufficiently  extensive  to  justify  the  theorizing,  with  any  con- 
fidence, on  the  subject.  As  far  as  I  can  conjecture,  the  appc^ar- 
ances  offered  by  my  own  specimens  would  be  most  readily 
accounted  for  by  an  hypothesis  which  should  admit,  1.  That  the 
laminated  arrangement  of  the  rock  is  not  in  all  cases  the  result 
of  successive  depositions.  2.  That  disturbances  haye  taken 
place  subsequently  to  the  formation  and  contortion  (if  these' 
oe  not  synchronous)  of  the  laminae.  3.  That  at  the  period  of 
these  disturbances,  the  degree  of  consolidation  varied  in  different 
portions  of  the  mass.  I  wo'uld,  howeyer,  conclude  by  strongly 
recommending  this  rock  to  the  more  accurate  exammation  of 
'  future  travellers ;  and  am,  dear  Sir,  very  truly  yours, 

J.  J.CONYBEAIIE. 
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On  Hatclietine.    By  the  Rev.  J.  J.  Conybeare,  MGS. 
(To  the  Editor  of  the  Annals  of  Philosophy.) 

MY  DEAR  SIR,  .     Bath  Eatton,  Feb.  10,  1823. 

I  HASTEN  to  acknowledge  that  a  perusal  of  Mr.  Brande's 
elementary  work  on  Chemistry  (which  has  only  of  late  fallen 
into  my  hatids),  has  shown  me  that  I  have  been  anticipated  by 
that  gentleman  in  the  examination  of  the  mineral  substance 
which  I  ventured  to  name  katchetine,  and  which  is  enumerated 
by  him  under  the  varieties  of  bitumen,  as  mineral  adipocire. 
Mr.  Brando's  work  was  pubhshed,  I  believe,  early  in  1821 .  My 
own  experiments,  made  the  autumn  before,  were  transcribed  for 
the  Annals  in  the  January  of  that  year.  Strictly,  therefore,  I 
have  to  apologize  to  your  readers  only  for  the  second  of  my 
communications  (the  short  note  appended  to  the  examination  of 
mumia),  which  an  earlier  perusal  of  Mr.  Braade's  work  would 
certainly  have  caused  me  to  suppress.  Allow  me  to  express  my 
satisfaction,  that  the  examination  of  the  substance  in  question 
has  fallen  into  better  hands  than  my  own ;  and  that  my  opinion 
as  to  its  specific  difference  from  every  other  known  variety  of 
bitumen  is  corroborated  by  so  competent  an  authority.  With 
Mr.  Braude's  permission,  however,  1  would  still  contend  for  Uie 
superior  propnety  of  the  name  hatchetine,  both  for  the  reason 
formerly  assigned,  and  from  the  feeling  that  it  is  rather  desirable 
to  banish  from  our  nomenclature  all  such  significant  names  as  are 
not  indicative  of  some  actual  property  of  the  substance  to  which 
they  are  appUed. 

Believe  me,  dear  Sir,  very  truly  yours, 

J.  J.  Conybeare. 
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ANNUAL  RESULTS. 
Barometer. 

Inches. 

Highest  observation,  Feb.  27.    Wind,  NW. 30-700 

Lowest  obsenration,  Dec.  6.    Var.  and  tempestuous  •  •  28*050 

'Range  of  the  mercury * « 2*650 

Mean  annual  barometrical  pressure.  •...••.....•*•••  29*703 

Greatest  range  of  the  mercury  in  December •  •  •  2*600 

Least  range  of  the  mercury  in  June •....«••••  0*670 

Mean  annual  range  of  the  mercury.  ....•• 1*360 

Spaces  described  by  the  mercury ••••....•  85*850 

Total  number  of  changes  in  the  year ••...•••  195'000 

Six^s  Thermonieior. 

Greatest  observation,  June  6.    Wind,  variable 84*000® 

.  Least  observation,  Dec.  28.    Wind,  SE 25*000 

R^nge  of  the  mercury  in  the  thermometer 59*000 

Mean  annual  temperature.  ....•• • ;  48*901 

Greatest  range  in  June 42*000 

Least  range  m  January  and  December 20*000 

Mean  annual  range  . , ^ .........  •  29*000 

Winds. 

Days* 

North  and  East 55*000 

North-east  and  Soutii-east 76*000 

South  and  West 80*000 

South-west  and  North-west 120*000 

Variable 34*000 

Rain, 

Inches. 

Greatest  quantity  in  July • • 6000 

Least  quantity  in  December.  •  •  • •  • 1-280 

Total  amount  for  the  year 37*100 

Observations* 

Pressure. ^^The  greatest  range  of  the  mercury,  which  is  nearly 
that  for  the  year,  took  place  in  December,  ana  notwithstanding 
the  amount  of  rain,  the  spaces  described  in  inches,  and  the  num- 
ber of  changes  in  the  direotibn  of  the  column,  are  less  than 
usual ;  while  the  mean  is  higher  than  for  some  time  past. 
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.  Temperatikfes.'^Th^  mean  temperature  for  the  vear  jual 
elapsed  is  1^  higher  than  that  of  the  preceding  One.  Tlie  monthi 
6f  Apfili  May^  Augost)  September^  and  December,  ii^ere  eqtisi- 
derabiy  warmer  in  1821  than  the  correspondifig  ones  of  last  year; 
while  the  three  first  months,  and  June  and  July,  areas  much  thu 
Averse.  The  meahs  of  October  and  November  in  bodi  periodic 
are  nearly  alike. 

liatn«r^Tbe  amount  of  rain  exceeds  tliat  of  last  year  uj^rwiUrda 
of  eight  inches,  and  is  the  Wettest  we  have  bad  since  18lo«  Thti 
greatest  moilthly  quantity  fell  in  July,  attended  on  five  siieceS' 
live  days  litrith  most  tremendous  thunder  and  lightnings 

I  am,  Sir,  your  tnost  obedient  servant, 

Ktit  MaHmy  Feb.  5,  ISZS.  .    J.  StdeKTON. 
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Article  yill. 

On  UannibaVs  Passage  through  the  Alfs. 
By  Thomas  M'Keever,  MD. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 
SIR, 

Hardly  any  passage  in  the  writings  of  Livy  has  been  more 
frequently  the  subject  of  comment  than  that  in  which  Hannibal 
is  stated,  during  his  celebrated  and  interesting  march  through 
the  Alps,  ^to  have  efiected  the  removal  of  a  large  cliff,  which 
impeded  the  progress  of  his  army,  by  means  of  the  joint  agency 
of  Hre  and  vinegar. 

As  the  particulars  of  this  very  remarkable  event  may  have 
escaped  the  recollection  of  some  of  your  readers,  it  may  not  be 
amiss  to  mention  a  few  of  the  leading  circumstances.  Livy 
informs  us  that  Hannibal  having,  after  a  series  of  the  most 
frightful  difficulties  and  dangers,  reached  the  summit  of  the 
Alps,  rested  there  two  days,^  in  order  to  recruit  his  exhausted 
troops  :  that  he  then  commenced  his  descent,  but  had  tiot  pro- 
ceecfed  far,  when  he  came  to  a  projecting  cliff  of  great  height^ 
which  completely  obstructed  his  further  progress.  Having  in 
vain  searched  for  a  more  convenient  route,  he  at  length  deter- 
mined on  levelling  this  formidable  barrier,  and  for  this  purpose 
ordered  a  number  of  large  trees  to  be  felled,  and  placed  in  a  pile 
at  its  base  :  they  were  then  set  on  fire,  and  in  a  short  time  (the 
wind  proving  fkvourable),  so  intense  was  the  action  of  the  heat, 
that  tne  solid  rock  became  as  red  as  the  blazing  fuel  with  whch, 
it  was  surrounded.  Hannibal  noW  thought  of  applying  a  quan- 
tity of  vinegar  to  its  surface,  which,  it  is  asserted^  bad  the  effect 
of  softening  its  substance^  and  in  this  way  a  passage  was  spee- 

^ew  Series^  vol.  v,  o 
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j^fy  opened,  by  ^^ich.his  army  with  their  etephaMte^aad  jhig^Hgc 
iv^re  enabled  to  proceed.  '   "       ''  'JiJt 

Some  writers  nave  contended  that  the  action  of  the  acki  was 
^be  priiicipdy  if  not  the  sole  agent  in  producing  the  efibct  faeie 
described ;  others  suppose  that  the  solid  roc)c  was  aotually  teedt 
|>v  the  intense  action  of  the  fire  on  its  smrface ;  whik  anotbep  abt 
of  commentators,  from  the  difficulties  attendant  oA  its  explana- 
tion, consider  the  whole  statement  as  an  idle  fabficationy  ibr 
which  the  author  had  no  foundation  whatever.  As^  however, 
the  entire  process  may,  I  conceive,  be  explained  on  plaiikand 
obvious  principles,  I  can  see  no  necessity  for  calling  in  qneatibii 
the  accuracy  of  a  writer,  who  ^' for  probity,  candour,  anaimpaf- 
tiality,  has  been  so  much  distinguished  above  evety  other  histo- 
rian/' The  difficulty  off  procuring  in  those  wild  retreats  a  aiift- 
cient  number  of  trees  for  making  a  huge  pile  scieh  t«  Livy 
describes,  has  been  advanced  as  one  of  the  principal  objections 
to  the  statement  of  this  historian.  We  are  to  consider,  however, 
that  although  this  objection  might  apply  to  the  very  smnmitof 
the  Alps,  where  vegetation  is  neany,  if  not  altogether,  4MI8- 
pended :  it  is  by  no  means  applicable  to  the  sides  or  skitts  6( 
those  mountains,  which  all  travellers,  and  among  the  restPoly- 
bius«  agree  in  describing,  as  bdng  in  several  places  etothed  with 
large  woods.  We  are  also  to  bear  in  mind,  that  ^be  vaHdus 
passes  through  those  sequestered  regions,  run,  not  across  the 
ridges  or  summits  of  the  mountains,  as  some  have  supposed;  but 
that  they  are  conducted  through  many  defiles,  and  were  'pro- 
bably traced  out  by  paths  that  have  served  from  time  immemorial, 
as  means  of  communication  between  the  fertile  valleys  that  he 
interspersed  up  and  down  the  windings  of  this  immense  chaim^ 
Tfow  as  it  can  he  satisfactorily  proved,  from  the  testimony  cf£  the 
two  principal  historians  who  have  recorded  this  memorable 
march,  that  Hannibal  never  reached  the  very  summit  of  those 
dreary  solitudes,  but  that  he  merely  ascended  to  the  top  of  one 
:  of  tbe  lesser  ridges,  it  is  obvious  that  he  could  have  had  no  diffi- 
culty in  procunng  any  quantity  of  fuel  that  he  might'  faa^e 
required.  In  proof  that  Hannibal  never  attained  the  -summit  of 
the  Alps, '  it  may  be  observed  that  Polybius  and  Livy,  although 
they  cfifier  materially  as  to  the  route  which  the  Cartbagioiaa 
general  took,  agree  in  stating,  that,  having  completed  his 
ascenjtj  he  conducted  his  troops,  exhausted  and  broken  down 
with  the  innumerable  hardships  they  had  encountered,  toaeom- 
venient  spot,  where  he  pointed  out  to  them  the  rich  and  fertile 
.  plains  of  Italy  as  the  reward  of  all  their  toils  and  privations  ;i'  but 
had  Hannibal  ascended  to  the  upper,  range  of  the  Alps,  it  is 
altogether  impossible  he  could  have  indulged  his  army  with  such 
a  cheering  prospect ;  lesser  mountains  would  have  intercepted 
their  view ;  and  instead  pf  smiling  luxuriant  plains,  an  immeasur* 

f  ao^  Eustace's  Clattical  Tour  thnm^  Itiil^,  vdl.  i.  p.  \9, 
i  See  Hookas  Rooum  History,  V9l«  ii«  p.  126.  ' 
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iMr M|iMMe  ioi  d^aohlbn  inast  have  in^t  the  eve.  Besides,  it 
may  be  asked,  is  it  at  aU  probable  that  Hannibal,  wbile  travers- 
>ii^  am  unktiofMn  aod  savage  vegLon,  wbece  every  object,  clothed 
;vith'  Ihe  jdread  nagoificence  of  heaven,  was  calculated  to 
.excftte' feelings  of  astooisbment  and  terror,'*  would  attempt  to 
.-deviate  fioni  the  ordinary  passes  pointed  out  to  him  by  exbe- 
EMBced  guides:. he  must  nave  felt  convinced  that  inevitable 
destruotioii  woidd  be  the  consequence  of  such  a  rash  unjustifiable 
proceeding, 

Tke.  improbability  of  Hannibal  having  at  hand  a  sufficiency  ol 
vinegar  to  efiisct  the  decomposition  of  the  rock,  has  also  been 
brought  forward  as  an  insurmountable  objection  toLivy's  account 
of  this^  achievement    Although  I  am  fully  satisfied  that  the 
aeiion  of  the  vinegar,  had  no  share  whatever  in  accompUshing 
the  destruction  of  the  cliff,  stiU  I  see  no  absurdity  in  supposing 
that  a  Carthaginian  army  should  have  been  supplied  with  a  con- 
•idorable  quantity  of  this  liquid.     Several  historiims  inform  us. 
'that,  from  a  very  early  penod,  vinegar  and  water  constituted 
almost  ihe  sole  drink  of  the  military  during  their  long  and 
fatiguing  marches :  thus  Ceesar,  on  one  occasion,  while  coi^uct- 
ioghis  troops  through  the  Alps  for  the  purpose  of  encountennf^ 
a  bra<»eh  of  Pompey's  army>  then  in  Spain,  under  the  command 
of  Airaniiis  and  retreius^  is  described  as  having  supported  them 
ibr  .^several  days,  principally  by  means  of  this  simple  beverage ; 
.and  Crevier,  in  his  History  of  tlie  Roman  Emperors,  tells  us, 
*^  lihat  the  Emperor  Severus  had  altogether  proscribed  the  use 
of  win<^«  which  had  for  some  tim^rcrept  in  among  his  soldiers, 
and  redupcci  them  to  vinegar  and  water,  which  formed  the  com- 
iMOftjdcink  of  the  military  m  ancient  times/' 
li- Having  thus  briefly  stated  such  arguments  as  have  occurred 
Ao  me  in  support  of  the  credibility  of  Livy's  statement/ 1  proceed 
.to  explatn.  in  what  mauner  I  conceive  this  important  undertaking 
to  Iiave  beien  accomplished* 

.  Watcvr,  it  is  well  known,  will  insinuate  itself  into  the  minute 
porea  and  crevices  of  the  most  solid  bodies,  and  being  expanded 
ny  variations  of  temperature,  is  capable  either  of  rending  them 
sunder,  or. of  detaching  portions  from  their  surface.  Expansion, 
as  is  well  known,  may  take  place  in  this  liquid  from  two  opposite 
causes^  an  increase  or  a  diminution  of  temperature ;  that  very 
jeemarkable  enlargement  of  volume  which  water  undergoes  during 
congelation,  is  capable  of  producing  veiy  powerful  effects,  ana 
enables  us. to  explain  a  number  of  interesting  phenomena.    The 

^  NuUum  vcr  usqiiam,  nullique  apstatia  honoreA  \ 
Sol  jugiii  habitat  dins,  sednque  tuetur 
Perpetuus  deformwbyvms;  ilia  ttndiqiie  Bubcs 
'     .    ^    •    .  Uucatiasagit^tH^utoa  eunigcanduienunbos. 

,.,.,.  .  Jtm  cunctUUtVLSf  ventimie  furentia  regna 

Aij^na  poauoe  domo,  caiigat  in  altui 
ObtulAS  fa?cu,  Dbeuntaue  in  nubxla  montes. 

'  CSn.  Jtftl.  lib.  3.) 


Florentine  academicians  were  ekiftbkd  to  btnut  a  bras*  g^be^  thie 
'  cavity'  of  which  was  an  inch  in  diametef^  by  means  o^thii  eitpaH- 
«iire  power^  and  calculating  from  the  tenacity  of  brait,  and  Ibe 
thickness  of  the  sides  of  the  globe,  this  must  have  required  a 
fohse  exceeding  27,720  pounds.*  Vast  masscNs  of  rock  are  from 
tiUs  cause  frequent!;^  detached  from  the  cli&,  and  precipitated 
with  sreat  velocity  into  the  adjoining  valleys.  The  tending  of 
tfees  m  northern  latitudes  during  the  winter  months,  th^  bursting 
pf  water  pipes,  the  raising  of  pavements,  the  increased  fertility 
Of  the  soil  after  frost  (owing  to  the  facility  wiUi  which  the  deli- 
cate fibres  of  the  roots  of  plants  are  enabled  to  extend  them- 
selves), may  all  be  referred  to  the  same  principle.  The  eiepan- 
sion  which  water  undergoes  at  elevated  temperatures  is^  however, 
still  more  considerable,  and  is  capable  of  producing  the  most 
astonishing  effects.  When  heated  to  212^  of  Fahrenheit,  at 
the  mean  pressure  of  the  atmosphere,  it  becomes  converted  into 
steam,  an  elastic  substance,  the  bulk  of  which,  even  at  that  tem- 
perature, is  about  1800  times  that  of  the  water  from  which  it 
otiginated.  When  heated  beyond  this  point,  vapour  is  expansi- 
ble to  a  wonderful  degree.  Count  Kumford  ascertained  by 
incontrovertible  experiments,  that  its  elasticity  became  doubled 
by  every  addition  of  temperature,  equal  to  30°  of  Fahrenheit's 
scale.  With  the  heat  of  21 2  +  30  :^  242,  its  elasticity  he  found 
equal  to  the  pressure  of  two  atmospheres ;  at  the  temperature  of 
242  +  30  =s=  272,  it  will  be  equd  to  four  atmospheres,  and  ao 
on.f  When  suddenly  generated,  this  powerful  agent  is  capable 
6f  producing  the  most  violent/  and  at  times  the  most  destructive 
effects.  Thus  instances  |  have  occurred,  where,  in  consequenoe 
of  a  person  carelessly  spitting  into  a  copper  fbnndry,  the  entire 
building  has  been  destroyed,  find  even  when  the  moulds  contain 
the  slightest  moisture,  the  melted  metal  is  driven  back  with  a 
loud  report,  and  is  violently  dispersed  in  every  direction.  A 
drop  of  water  also  by  falling  into  a  vessel  of  boiling  linseed  oil, 
M'here  it  became  instantly  converted  into  vapour,  has  been  known 
to  produce  the  most  violent  explosions.  On  this  prinCij^e  then, 
namely,  that  of  sudden  expansion,  I  conceive  the  whole  process 
admits  of  explanation.  *  The  minute,  but  numerously  interspersed 
globules  of  water,  which  had  for  ages  been  percolating  through 
the  pores  and  fissures  of  the  rock,  undergoing,  by  the  anplication 
of  a  large  fire  to  its  base,  a  sudden  enlargement  of  volume  in  a 
short  time  acquired  such  a  degree  of  expansive  energy  as  to  burst 
asander  the  strong  confines  by  which  they  had  -so  long  been 
surrounded.    Now  were  Hannibal,  while  the  fire  was  imparting 

•  See  Murray's  Chemistry,  vel.  i.  p.  ?6(X 

^  The  elastic  force  of  steam  does  not  inerease  in  ^uite  «»TA{iid  a  progression  as  ponnt 
Rumford  affirms ;  according  to  the  late  experimecrtH  of  Dr.  Ur»,  it  is  equal  only  to  53'6 
inches  of  mercury  at  S4S'',  and  to  about  H9  only  al  ST&<^»M$ee  Philosophical  Trans^i 
actions,  1.81  S,  or  AnnaU^y^,  toSi.  p.  8I§.)— JSAl. 

X  dee  Blacks  Lectures,  vol.  i. 
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tliia  euer^eiio  influence  to  ibe  ptrticle&  of  coofioed  »oiitofe>  ta 
^ppW  a  quaotity  of  vmegar  to  the  aurfape  -of  the  rock»  thavc^ 
woum  surely  be  nothing  unnatural  in  his  attributing  at  leaat  % 
part  of  the  effect  to  the  liquid  be  employed,  parti4$ularly  when 
we  take  into  account  the  very  low  state  of  chemical  knowledge^ 
in  those  early  ages,  even  among  men  of  science. 

A  phenomenon  of  annual  occurrence  in  the  Polar  Seas,  bearSi 
I  conceive,  considerable  analogy  to  the  point  we  have  been  dis- 
cussing, and  appears  to  me  to  confirm  the  explanation  1  have 
v^iur^d  to  advance ;  I  allude  to  the  frequent  disruptions^  pi; 
icequakes,  as  they  are  termed,  which  take  place  stmong  the  ice- 
bergs«  on  t^e  return  of  the  summer  season.  In  those  remote; 
^tit^des,  as  soon  as  the  long  and  dreary  winter  has  passed  away^ 
the  hot  feather  sets  in  with  unusual  rapidity,  in  consequence  oj , 
which  tihe  numerous  globules  of  air,  that  had  been  incased  *m 
those  vast  accumulations,  soon  begin  to  expand,*  and  struggling^ 
as  it  Vfere,  fpr  liberty,  in  a  short  time  acquire  such  irresistib^ 
force  as  to  occasion  the  disseveration  of  the  mountain.  In,  ^{^ 
way  large  masses  separate,  and  are  precipitated  into  the  QC^m 
witn  a  tremendous  noise,  not  unlike  that  of  a  distant  peal  ^ 
tiiui^der.  Volcanic  eruptions,  explosions  in  C09I  mines,  ana 
several  other  phenomena,  together  with  the  pommon  operatioii 
of  biasling,  might  likewise  be  adduced  to  prove,  the  wonderful 
poweif  possessed  by  elastic  fluids,  whether  in  the  form  of  vapour, 
or  of"  gas,  when  exposed  to  liigh  temperature  ;  but  to  enl^£» 
upon  a  principle  now  so  well  understood,  and  fto  exti^qsiv^ 
apnliedi,  appears  altogether  unnecessary.  ;^ 
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Article  IX. 

Qn  tie  Presence  of  Oil  in  the  Serum  of  the  Blood. 
By  Thomas  Stewart  Traill,  MD. 


j^,    ,     C^^o  tlie  Editor  of  the  Anmh  of  Philosophy.) 

'  ' '  S^SAk  fiVR,  tiverjpooly  Royal  Inttitutkm^  Jan.  10,  1^23. . 

typwAKDs  of  two  years  ago,  I  detected  the  presence  of  a 
cpnsidemble  proportion  of  oil  ^n  the  serum  of  tb^  bipod^of  a  iQan 
labouring  under  internal  inflammation  ;  and  a  SQCond  ^tt^ck  of 
decided  hepatitis  in  the  same  individual  afforded  me  another 
opportunity  of  verifying  the  observation  in  the  spring  of  1821. 
These  facts  were. communicated  to  the  pjiblic.in  the  17th  volume" 
of  the  Edinburgh  Medical  and  S\irgipai  JQi^rjial*  .  In  boith 
instances,^,  the  ^iggularly  tcpAsVe  colour  of  the  serum  induced  the 

*  Sec  Ledie  on  Heat  and  Moisture. 
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cheiaical  examination ;  and  a  similar  appearance  having  recent^ 
oconrred  in  a  case  under  the  care  of  my  friend  Dr.  McCartney, 
ef  this  place,  he  sent  to  me  a  portion  of  the  semm,  which  yielded 
on. analysis  a  still  larger  proportion  of  oil  than  had  been  obtained 
in  the  former  instances.  Dr.  McCartney's  patient  is  a  stout 
young  man,  who  was  attacked  by  acute  hepatitis. 

Examination^  of  the  Serum. 

This  serum  separated  spontaneously  from  the  crassamentum ; 
but  in  appearance,  it  strikingly  resembled  that  described  in  the 
journal  aoove-mentioned.  Its  colour  is  a  fine  yellowish-whtte ; 
its  consistence  (in  this  cold  weather)  is  that  of  very  Ihick^  rich. 
Cream ;  but  it  becomes  more  fluid  by  a  gentle  heat.  It  did  not 
make  any  deposit;  on  being  left  at  rest  for  several  weeks. 
Indeed  serum  of  this  sort  seems  little  disposed  to  spontaneous 
change  ;  for  some  which  has  been  two  years  in  my  possession 
still  retains  its  colour ;  and  though  it  has  a  putrid  smell,  it  exhi-^ 
bits!  visible  signs  of  decomposition  only  by  a  very  slight  separa- 
tion of  nearly  colourless  water^  from  a  coagulum  resembling  new 
cheese. 

The  specific  gravity  of  the  serum  now  under  consideration 
S5  1'0187,  which  nearly  agrees  with  that  last  examined^  though 
it  be  somewhat  less  than  that  of  the  first. 

One  hundred  grains  of  the  serum  were  slowly  evaporated  "by  a 
moderate  temperature.  The  residue,  when  the  w^atery  part  was 
wholly  dissipated,  =  21'1  grs.  A  yellowish  transparent  oil'was 
observed  to  How  beneath  the  solid  residue,  when  the  glass  cap- 
sule was  heated ;  but  it  became  solid,  and  of  a  greyish«*wiiite 
colour,  at  the  ordinaiy  temperature  of  my  apartment.  The  oil 
was  taken  up,  while  fluid,  oy  bibulous  paper,  which  had  been 
previousily  weighed  with  due  attention  to  ensure  unifomnly  in 
the  state  of  its  hvgrometric  moisture. '  A  portion  of  the  paper 
was  deeply  stained  with  the  oil,  and  fresh  portions  were  tvofi^yed 
until  the  broken  coagulum  no  longer  soiled  the  paper,  llie 
weight  gained  by  the  paper  =  4*5  grains.     •  - 

The  albumen  was  soaked  for  six  hours  in  distilled  water,  and 
well  washed  on  a  filter.  The  dried  albuvnen  s^  16'?  gmioB. 
The  washings  were  evaporated,  and  saline  matter,  ^onsisAbig 
chiefly  of  muriates  and  lactates,  were  obtained,  amounting>to 
0*9  gr.  of  which  0*7  appeared  to  be  of  the  former. 

From  these  results,  we  may  state  the  constituents  of  tlda 
remarkable  fluid  to  be  : 

Water '. «  78-9 

Albumen.... =£  157 

Oil =  4.6 

Salts ==  0-9 
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,.The  pecuIiaritieB  of  this  serum  consist  in  its  containing  oil^ 
wm^h  exiits  tn  the  form  of  vMefnukiony  and  in  this  case  ftmiMiiAs 
^i4-j- per  cent.';  in  its  having  about  double  the  usual quantiiQr'of 
albumen  assigned  to  the  serum  of  blood  by  the  expertinemsJof 
Beifzehus  and  others ;  aiid'in  its  diniinisHea  proportion  of  Mliner 
ingredients.  It  is  worthy  of  remark^  that  these  peculiarittes  m 
the  three  cases  were  connected  with  inflammatory  disease ;  and 
in  the  two  last  were  accompanied  by  decided  inflammation  of 
the  liver.  I  have  had  an  opportunity  of  examining  the  blood  of 
0110;  af  the-  patients  when  he  was  in  health,  and  lound  nothing 
{leoiiliftr  in  it,  I  may  also  state,  that  I  examined  some  time  ago 
^isdiwm  which  resembled,  in  colour  and  consistence,  thin  tc^afer* 
fffueli^  but  in  this  I  could  detect  no  oil;  and  it  seemed  to  owjb 
Its  peculiarities  to  an  excess  o[  albumen. 
'..i'  -  I  am,  respectfully  yoimiy 

Thomas  St£wart  Traill, 
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On  the  Alloys  of  Steel.      By  J.  Stodart,  Esq.  FRS.  and  JVfr. 
.  nM»  Earaday,  Chemic^  Assistant  iii  the  Royal  Institution,* 
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:;7.Th£  alloys  of  steel  made  on  a  small  scale  in  the  laboratory  of 

£0  Boyal  Institution  proving  to  be  ^ood^  and  the  experiments 
(ving-eseited  ai  very  considerable  degree  of  inter<est  botli  at 
jiome  and  abi>oad|  gave  encouragement  to  attempt  the  work  on  a 
oaMre  e^tisnded  scaSe,  and  we  have  now.  the  pleasure,  of  stating, 
'/thaft  tdloys  similar  to  those  made  in. the  Bx>yal  Institution^  bave 
rbfMm.made  for  jUie  purpose  of  manufacture;  and  that  they  prove 
to'in^'to  potut.of  exiceUence,  in  every  respect  equaUif  not  supe- 
nbr,  .tO'th^  smaller  productions  of  the  laboratory.  Previous, 
however,  to  extending  the  work,  the  former  experiments  were 
<3areAdUly  tepeated,  and  to  the  results  were  added  some^  ^new 
iu>mbinations,  namely,  steel  with  palladium,  steel  withjridium 
^.asDd/'^Nimiunii,  and  latterly^  steel  with  chromium.  .  In  this  last 
•seariesof^o^etiments,  w^  were  particularly  fortunate,  hav^g,  by 
practice,  acquired  oonsiderable  address  m  the.  management  of 
1^  fumades,:  and  succeeded  in  procuring  the  best  fuel  fpv  the 
purpose.  Notwithstanding  the  many  advantages  met  wiUl  in 
the  laboratory  of  the  Royal  Institution,  the  experiments  were 
frequently  rendered  tedious  from  causes  often  unexpected,  and 
sometimes  difficult  to  overcome;  among  these,  the  failure  of 
crucibles  #as,  perhaps,  the  most  perplexing*    We.have  neveic' 

.  «  ^rom  the  Philosophical  Transac^iffiu  for  \85S2*    Part  II. 
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yet  fpnnd  a  emcible  capable  of  beariii^  the  high  degree  of  tern- 

Eeratttfe  required  to  produce  the  perfect  reduction  of  titanium ; 
ideed  we  are  rather  disposed  to  question  whether  this  metal 
lias  eyer  been  so  reduced :  our  furnaces  are  equal*  (if  any  are)  to 
produce  this  efiect,  but  hitherto  we  have  faued  in  procuring  a 
Cfucible. 

The  metals  that  form  the  most  valuable  alloys  with  steel  ara 
silver,  platina,  rhodium,  iridium^  and  osmium,  and  palladium; 
all  of  these  have  now  been  made  iu  the  large  way,  except  indeed 
tile  last  named.  Palladium  has,  for  very  obvious  reasons,  been 
n^ed  but  sparin^y ;  four  pounds  of  steel  with  1-lOOth  part  of 
palladium,  has,  however,  been  fused  at  onoe,  and  the  compound 
IS  truly  valuable,  more  especially  for  maluug  instruments  that 
require  perfect  smoothness  of  edge, 

We  are  happy  to  acknowledge  the  obligations  due  from  us  to 
Dr.  Wollaston,  whose  assistance  we  experienced  in  every  stage 
of  our  progress,  and  by  whom  we  were  furnished  with  all  me 
scarce  and  valuable 'metals;  and  that  with  a  liberality  which 
enabled  us  to  transfer  our  operations  from  the  laboratory  of  the 
chemist,  to  the  furnace  of  the  maker  of  cast  steel. 

In  making  the  alloys  on  a  la^^e  scale,  we  were  under  the 
necessity  of  removing  our  operations  from  London  to  a  steel 
furnace  at  Sheffield ;  and  being  prevented  by  other  avocations 
from  giving  personal  attendance,  the  superintendence  of  the 
work  was  consequently  intrusted  to  an  inteUisent  and  confiden- 
tial agent.  To  him  the  steel,  together  with  the  alloying  metals 
in  the  exact  proportion,  and  in  the  most  favourable  state  for  the . 

Surpose,  was  forwarded,  with  instructions  to  see  the  whole  of 
lie  metals,  and  nothing  else,  packed  into  the  crucible,  and 
placed  in  the  furnace^  to  attend  to  it  while  there,  and  to  mxfSsf  it 
to  remain  for  some  considerable  time  in  a  state  of  thin  fusion^ 
previous  to  its  being  poured  out  into  the  mould.  The  cast  inmt 
was  next,  under  the  same  superintendence,  ^aken  to  the  tilting 
mill^  where  it  was  forged  into  bars  of  a  convenient  sixe,  at  a 
temperature  not  higher  than  just  to  render  the  metal  suffioiently 
^malleable  under  the  tilt  hammer.  When  returned  to  us>  it  wat 
subjected  to  examination  both  mechanical  and  chemical,  as  well 
as  compared  with  the  similar  products  of  the  laboratory.  From 
the  external  appearance,  as  well  as  from  the  texture  of  the  pavt 
when  broken  by  the  blow  of  the  hammer,  we  were  able  to  form  % 
tolerably  correct  judgment  as  to  its  general  merits ;  the  hardness^ 
toughness,  and  other  properties,  were  further  proved  by  iaevero 
trials,  after  being  fashioned  into  some  instrument,  or  tool,  an4 
properly  hardened  and  tempered. 

It  would  prove  tedious  to  enter  into  a  detail  of  experiments 
made  in  the  Royal  Institution ;  a  brief  notice  of  them  will  at 
preset  be  sufficient.     After  making  imitations  of  .various  speci-* 

•  We  h«ve  suooeeded  in  fusing  in  these  funaoes  rhodium,  and  also,  though  iroper« 
fecilj,  jdAtiiia  la  onL«ible«. 
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mens  of  mkeoric  iron  by  fusing  togethar  pure  iron  and  iieke),  in 
proportaons  of  3  to  10  per  cent. 'we  attempted  making  anallcy^  of 
Bteel  with  silver^  but  railed,  owing  to  a  superabundance  of'tbt 
latter  metal ;  it  was  found,  after  very  many  trials,  that  only  the 
l-500th  part  of  silver  would  combine  with  steely  and  when  more 
was  usea,  a  part  of  the  silver  was  found  in  the  form  of  metallic 
dew  lining  the  top  and  sides  of  Ihe  crucible ;  the  fused  button 
iteelf  was  a  mere  mechanical  mixture  of  the  two  metals,  globules 
of  silver  being  pressed  out  of  the  mass  by  contraction  in  cooUng, 
and  more  of  these  globules  being  forced  out  by  the  hammer  ttk 
forging^  and  further^  when  the  forged  piece  was  examined,  by 
<lisa«N;ting  it  with  diluted  sulphuric  acid,  threads  or  fibres  m 
silver  were  seen  mixed  with  the  steel,  having  something  of  the 
appearance  of  steel  and  platina  when  united  by  welding ;  but 
when  the  proportion  of  silver  was  only  l*600thpart,  neither  dew> 
^obules,  nor  fibres,  appeared,  the  metals  being  in  a  state  of 

Serfect  chemical   combination,  and  the  silver  could  only  be 
etected  by  a  deUcate  chemical  test,  ' 

With  platina  and  rhodium,  steel  combines  in  every  proportion  i 
and  this  appears  also  to  be  the  case  with  iridium  and  osmiinn  ; 
from  1  to  80  per  cent,  of  platina  was  perfectly  combined  wi<4 
steely  in  buttons  of  from  500  to  2000  grains.  With  rhodium, 
from  1  to  60  per  cent,  was  suocessfully  used.  Equal  parts  b¥» 
weight  of  steel  and  rhodium  gave  a  button,  which^  when  polishea^ 
exhibited  a  surface  of  the  most  exquisite  beauty :  the  colour  of 
this  specimen  is  the  finest  imaginable  for  a  metallic  mirror^  nof 
does  It  tarnish  by  loiig  exposure  to  the  atmosphere ;  the  specific) 
j^ravity  of  this  beautiml  compound  is  9*176.  The  same  proper^ 
tion  or  steel  and  platina  gave  a  good  button^  but  a  surface  highty 
erystalline  renders  it  altogether  unfit  for  a  mirror.  In  the  labo* 
ratory,  we  ascertained  that,  with  the  exception  of  silver,  the  best 
profiortion  of  the  alloying  metal,  when  the  object  in  view  wail 
the  improvement  of  edfge  tools,  was  about  1-lOOth  part,  and  'm 
this  proportion  they  have  been  used  in  the  large  way.  It  may 
be  right  to  notice,  that  m  fusing  the  metals  in  the  laooratory  no 
flux  whatever  was  used,  nor  did  the  use  of  any  ever  appear  to  be 
reqnired. 

•  Silver  being  comparatively  of  tittle  value  with  some  of  the  alloy- 
iag  metals,  we  wer^  disposed  to  make  trial  with  it  as  the  first  e^p^* 
riment  in  the  large  way:  8  lbs.  ofvery  good  Itidian  steel  was  sent  to 
oaragent,  and  with  it  l-500th  part  of  pure  silver :  a  part  of  this  wai| 
lost  owing  to  a  defect  in  the  mould;  a  sufficient  quantity  was, 
however,  saved,  to  satisfy  us  as  to  the  success  of  the  experiment. 
This,  when  returned,  had  the  most  favourable  appearance  both 
as  to  surface  atid  fracture ;  it  was  harder  than  the  best  cast  steel^i 
Of  even  than  the  Indian  wootz,  with  no  disposition  whatever  to 
crack,  either  under  the  hatnmer,  or  in  hardening.  Some  articles 
for  various*  uses  have  be^n  made  fipom  this  aUoy :  they  prov«  to 
be  of  a  very  superior  quality ;  its  application  wHl  iproMbly  be 
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«Kftanded  not^eviy  U>.  the  ommifactute  of  cotlfety^  bnt  lUao.  to 
!R«aaii»  descriplionB4)f  tools;  the  trifling  addition  o£  price  caiv* 
BOt-  oiKemte  agaiost  its  very  general  introduction.  Tbo  silver 
aUo^r  may  be  ^vantageously  used  for  almost  every  purpose,  for 
iRbioh  goodstfiiel  is  required. 

.  Our  next  experiment  made  in  the  large  way  was  with,  steel  and 
platina :  10  lbs*  of  the  same  steel,  with  1-lQOtb  part  of  platina, 
ithe  latter  in  the  state  produced  by  beating  the  ammonia  muriate 
in  a  crucible  to  redness,  was  forwarded  to  our  agent,  with 
instructions  to  treat  this  in  the  same  way  as  the  last  named 
.-metals.  The  whole  of  this  was  returned  in  bars  remarkable  for 
«mootlu[iess  of  surface  and  beauty  of  fracture*  Our  own  obsei^ 
jvatiopy  a»  well  as  that  of  the  workmen  employed  to  make  from 
it'variotts  articles  of  cutlery^  was,  that  this  alloy,  though  not  so 
hard  as  the  former,  had  considerably  more  toughness :  thia.praK 
perty  will  render  it  valuable  for  every  purpose  where  tenacity,  aa 
|¥ell  as  hardness,  is  required ;  neither  will  the  expense  of  plaUna 
exclude  it  from  a  pretty  general  application  in  ,the  arts;.  i& 
excellence  will  mucn  more  than  repay  the  extra  cost. 

.Tl^e  alloya  of  steel  with  rhodium  have  also  been  made  in  the 
Jbuge.way,  and  are,  perhaps,  the  most  valuable  of  all;  but.  these, 
^Qwever  desirable,  can  never,  owins  to  the  scarcity  of  the 
myetal^.be  brought  into  very  general  use*  The  compound  of 
jstej^  iridium,  apd  osmium,  made  in  the  large  way,  is  also  of 
great  value ;  but  the  same  cause,  namely,  the  scarcity  and  diffi- 
culty pf  procuring  the  metals,  will  operate  against  its  very  general 
l^txpduction  •  A  sufficient  quantity  of  these  metals  may^  perhaps, 
b|S  obtained  to  combine  with  steel  for  the  purpose  ot  making 
*i^me  delicate  instruments,  and  also  as  an  article  of  luxury,  when 
manufactured  into  razors.  In  the  mean  time,  we  have  been 
fHHibled»  repeatedly,  to  make  all  these  alloys  (that  with  palladiuni 
excepted),  in  masses  of  from  8  to  20  lbs.  each;  with  3uch  libe- 
l^jty  werfs  we  furnished  with  the  metals  from  the  source  dread^ 
named. 

A  point  of  spreat  importance  in  experiments  of  this  kindtwas 
to  ascertain. whether  the  products  obtained  were  exactly  such  as 
we  wished  .to  produce.  For  this  purpose,  a  part  of  eacnprodvvct 
was  analy^ed^  and  in  some  cases  the  quantity  ascertained  ;  but 
it  was  not  considered  necessary  in  every  case  to  verify  the  quan* 
tity  by  analysis,  because,  in  all  the  experiments  made  in  ttie 
laboratory,  the  button  produced  after  fusion  was  weighed,  tmd 
if  it  fell  short  of  the  weight  of  both  metals  put  into  the  cruciU^, 
it. was  rejected  as  imperfect,  and  put  aside.  .  When < the  button 
gavi^  the  weighty  and  on  analysis  gave  proofs  of  qontaining  the 
npy^tal.putin  to  fornx  the  alloy,  and  also,  on  being  forged  intojia 
t^x^  and  acted  on  by  acids,  presented  an  uniform  .ai^rface^  ^ 
considered  the  evidence  of  its'  composition  as  sufficiently  satis* 
factoiy.  The  prooessea  of  analysis,  though  simpley  we  shall 
btiefly  state ;  the  informxition  may  be  desmible  to  ofhers.'whQ 
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may'tte  engaged  on  similar  experimcfnts ;  aaid  ftfrth^f,  ittftve^dbi^ 
eVety  ofae  to  detect  atiy  attempt  at  impomtion«  It  woilla  be  TMy 
destfableat  present  to  possess  a  test  as  simple,  by ivhich  we 
could'  distinguish  the  wootz,  or  steel  of  Itidta,  from-  that  of 
Europe ;  but  this»  unfortunately,  requires  a'  much  more  difficult 
process  of  analysis. 

To  ascertain  if  platina  is  in  combination  ivith  steel,  a  smA 
portion  of  the  metal,  or  some  filings  taken  from  the  bar,  is  to  be 
put  into  dilute  sulphuric  acid  ;  there  will  be  rapid  action  ;  the 
iron  will  be  dissolved,  and  a  black  sediment  left,  which  will 
contain  ca;rbbn,  hydrogen,  iron,  and  platina;  the  carbon  and 
hydrogen  are  to  be  burnt  off,  the  small  portion  of  iron  separated 
By  muriatic  acid,  and  the  residuum  dissolved  in  a  drop  or  two  of 
Bitrb-muriatic  acid.  If  a  piece  of  glass  be  moistened  with  this 
solution,  and  then  heat^a  by  a  spirit  Jamp  ai!td  the  blowpipe, 
the  platina  is  reduced,  and  forms  a  metallic  coating  od'  the 
glass** 

:  In  analysing  the  alloy  of  steel  and  silver,  it  is  to  b^  acted'  on 
by  dilute  sulphuric  acid,  and  the  powder  boiled  in  the'slcid; 
me  silver  will  remain  in  such  a  minute  state  of  division,  that  it 
win  re(][uire  some  time  to  deposit.  The  powder  is  then  te  be 
boiled  in  a  small  portion  of  strong  muriatic  acid  *^*  this  will 
dissolve  t£e  iron  and  silver,  and  the  latter  will  fall  down  as  a 
chloride  of  silver  on  dilution  with  water ;  or  the  powder  may  be 
dissolved  in  pure  nitric  acid,  and  tested  by  muriatic  acid  and 
ammonia.  -     ' 

;  The  alloy  of  steel  and  palladium,  acted  on  by  dilute  sulphuric 
acid,  and  boiled  in  that  acid,  left  a  powder  which,  when  the 
diarcoal  was  burnt  from  it,  and,  the  iron  partly 'cteparated  by 
cold  tiiuriatic  acid,  gave  on  solution  in  hot  muriatic  acid,  or  in 
ttttro-mutiatic  acid,  a  muriate  of  palladium ;  the  solution.  When 

Srecipitated  bv  prussiate  of  mercury,  gave  prussiate  Of  palta* 
ium;  and  a  glass  plate  moistened  with  it  and  heated  to  reoness, 
became  coated  with  metallic  palladium. 

•^  Th«  residuum  of  the  rhodium  alloy  obtained  by  boiling  hi 
diluted  stdphuric  acid,  had  the  combustible  matter  burnt  off,  xmd 
*fl!ie  powder  digested  in  hot  muriatic  acid  :  this  removed  the  iron; 
and  by  long  digestion  in  nitro-muriatic  acid,  a  muriate  6fAo- 
dium  was  formed,'  distinguishable  by  its  colour,'  and  by  the 
tri^e  sah  it  formed  with  muriate  of  soda. 

To  analyze  the  compound  of  steel  with  iridium  and  osniium, 
the  alloy  should  b6  acted  on  by  dilute  sulphuric  acid,  and  the 
retndnum  boiled  in  the  acid ;  the  powder  left  is  to  be  iiollected 
and  heated  with  caustic  soda  in  a  silver  crucible  to  dull  redness 
for  aqualrter  ef  an  hour,  the  whole  to  be  mixed  with  water,  and 
having 'had  excess  of  sulphuric  stoid  added,  it  is  to  be  distilled, 

.if  AMieiicli>H,i|i  9  g^cr^  rccrnvv^J^pinion^  tb^t  muiiflltc  a^iil  does  fi9t.it!Pt:fn 
dlyjer,  vgi  ll^t  f»  not  the  Qise;  pure  mupatic  af^  dis^plyes^i  small  ppctiot^ofjolTpB 
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$Ad  Hkfiit  wbiclf  paiAet  oyer  condonsod  in  a  fladc :  it  viD^be  & 
solution  of  oxide  of  oamium,  will  have  the  peculiar  smell  belong* 
ing  to  that  substance,  and  will  give  a  blue  precipitate  with  tinc^ 
ture  of  ffalls.  The  p6rtion  in  the  retort  bein^  tnen  poured  out» 
die  insoluble  part  is  to  be  washed  in  repelitea  pottions  of  water, 
and  then  being  first  slightly  acted  on  by  muriatic  acid  to  reinova^ 
tbe  iron>  is  to  be  treated  with  nitro^muriatio  acid,  which  will 
gite  a  muriate  of  iridium. 

In  these  analyses,  an  experinced  eye  will  frequently  perceirea 
on  the  first  action  of  the  acid,  the  presence  of  the  alloying  metal. 
When  this  is  platina,  gold,  or  silver,  a  film  of  the  metal  ia 
quickly  formed  on  the  surface  of  tbe  acid. 

Of  alloys  of  platina,  palladium,  rhodium,  and  iridium  and 
osmium,  a  ready  test  is  offered  when  the  point  is  not  to  ascer* 
tahn  what  the  metal  is,  but  m^ely  whether  it  be  present  or  not. 
For  this  purpose  we  have  onl^  to  compare  the  action  of  the  same 
acid  on  the  alloy  and  on  a  piece  of  steel ;  the  increased  action 
on  dhe  alloy  immediately  indicates  the  presence  of  the  metal ; 
and  by  the  diflerence  of  action,  which  on  experience  is  found  td 
be  produced  with  the  different  metals,  ajudgmentmay  be  formed' 
even  of  the  particular  one  present. 

The  order  in  which  the  different  alloys  stand  with  regard  to' 
diis  action  is  as  fbUows :  steel,  cromium  alloy,  silver  alloy,  gold, 
alloy,  nickel  alloy,  rhodium  alloy,  iridium  and  osmium  aSoy^- 
pHlladinm  allov,  platina  alloy. '  With  similar  acid,  the  action  on 
the  pure  steel  was  scarcely  perceptible :  the  silver  alloy  nve: 
very  little  gas,  nor  was  the  gold  much  acted  on.  All  die  omdrs 
gave  gas  copiously,  but  the  platina  alloy  in  most  abuncfance. 

In  connection  with  the  aimlysis  of  these  kUo3rs,  there  aie  somb' 
vary  interesting  &cts  to  be  observed  during  the  action  of  aiida 
on  them,  and,  perhaps,  none  of  these  are  more  striking  tiian. 
those  last  referred  to.  When  the  alloys  are  immersed  in  mliitad 
acid,  the  peculiar  properties  which  some  of  them  exiubit,  not- 
only  mark  and  distinguish  them  from  common  sted,  and  from 
each  otiier,  but  also  gire  rise  to  some  considerations  on  the 
state  of  particles  of  matter  of  different  kinds  when  in  intimate 
mixture  or  in  combination,  which  may  lead  to  clearer  and  more 
perfbct  ideas  on  this  subject. 

If  two  pieces,  one  of  steel,  and  one  steel  alloyed  with  platina, 
be  immersed  in  weak  sulphuric  acid,  the  alloy  w31  be  imme^ 
diately  acted  on  with  great  rapidity  and  the  evolution  of  much 
gas,  and  wiH  sfaortiy  be  dissolved,  while  the  steel  will  be 
scarcely  at  all' affected.  In  this  case,  it  is  hardly  possible  to 
compare  the  strength  of  the  two  actions.  If  the  gas  be  collected 
from  th^  alloy  and  from  the  steel  for  equal  intervals  of  time,  the 
first  portions  wiR  surpass  the  second  some  hundreds  of  times.    ' 

A  very  small  quantity  of  platina  alloyed  with  steel  confers  this 
property  on  it:  ^^  incrfeaseid  the  action  consid ei^blt }  with, 
-ri^ancij^it  was  powerful;  vrith  10  per  cent   of  plat^  it 


aet^di'  bjot  not «^h  mibbh  power;  iriik ^  per  oe&t«  th^  action 
was  not  more  than  with  steel  alone ;  and  an  alloy  of  90  platina 
with  20  steel  was  not  afiected  by  the  acid. 

The  ^ction  of  other  acids  oti  these  alloys  is  similar  to  that  of 
iulphuric  aoid>  and  is  such  as  would  be  anticipated  3  dilute 
fnuriatic  acid^  phosphoric  acid^  and  even  oxalic  acid,  acted  oa 
the  platiaa  allo^^  witn  the  liberation  of  more  gas  than  from  zinC'; 
and  tartaric  acid  and  acetic  acid  rapidly  dissolved  it<  In  this 
way  chalybeate  solutions,  containing  small  portions  of  protoxide 
of  iron,  may  tie  readily  obtained. 

The  cause  of  the  increased  action  of  acids  on  this  a^d  similar 
alloys,  is»  as  the  President  of  this  Society  suggested  to  us,  proba- 
bly electrical^  It  may  be  considered  as  occasioned  by  the 
ailbying  metal  existing  in  such  a  state  in  the  mass,  that  its  par- 
ticles form  Toltaio  combinations  with  the  particles  of  steel,  eitiier 
directtv,  or  by  producing  a  definite  alloy,  which  is  diffused 
througn  the  rest  of  the  steel;  in  which  case  the  whole  mass 
would  be  a  series  of  such  Toitaic  combinations ;  or  it  may  be 
Occasioned  by  the  liberation,  on  the  first  action  of  the  acid,  of 
particles  which,  if  not  pure  platina,  contain,  as  has  been  shown, 
a  very  large  proportion  of  that  metal,  and  which,  being  in  close 
contact  with  the  rest  of  the  mass,  form  voltaic  combinations 
W)th  it  in  a  very  active  state ;  or,  in  the  third  place,  it  may  result 
from  the  iron  being  mechanically  divided  by  the  platina,  so  that 
its  particles  are  more  readily  attacked  by  tike  acia,  analogous  to 
'  the  case  of  protosulphuret  of  iron. 

Although  we  have  not  been  able;  to  prove  by  such  expeiiments^ 
as  may  be  considered  strictly  decisive,  to  which  of  these  causes 
the  action  is  owing,  or  how  much  is  due  to  any  of  them,  yet  we 
do  not  hesitate  to  consider  the  second  as  almost  entirely,  if  not 
quite,  the  one  that  is  active.  The  reasons;  which  induce  us  to 
suppose  this  to  be  the  true  cause  of  the  action,  rather  than  any 
peculiar  and  previous  arrangement  of  the  particles  of  steel  and 
platina,  or  than  the  state  of  division  of  the  steel,  are,  that  the 
two  metals  combine  in  every  proportion  we  have  tried,  and  do 
not,  in  any  case,  exhibit  evidences  of  a  separation  between 
theni,  like  those,  for  instance,  which  steel  and  silver  exhibit ; 
that  when,  instead  of  an  acid,  weaker  agents  are  used,  the  alloy 
doe;s  not  seem^tp.aot  with  them  as  if  it  was  a  series  of  infinitely 
i^inute  Voltaic  combinations  of  steel  and  platina,  but  exactiy  as 
steel' alone  would  do ;  that  the  mass  does  no|,  render  platina  wire 
iQore  negative  than  steel,  as  it  probably  in  the  third  case  would 
do;  that  it  does  not  rust  more  rapidly  in  a  damp  atmosphere ; 
-and  that  when  placed  in  saline  solutions^  as  muriate  of  soda,  8cc. 
^ere  is  no-  acUon  takes  place  between  tiiem*  In  such  cases  it 
acts  just  like  steel;  and  no  agent  that  we  have  a^  y^t  tried,  has 
produced  yoltaie  aotion  that  was  not  first  able  to  set  a  portion  of 
ibe  platina  tceit  by  dissolving  out  the  irpn. 

Oth^r  interesting  phenomeaa  jsxhibited  by  (be  a^ption  pi  a^id 


aOB  Meiiru.St6dari^9M\Emmday  on  [llAttni, 

mdlsmmMikg^f  tre  the  iJBITcreticoyroihocd  ilten<tigrf^>miMttaJL 
md  wbfin  soli  .  Mr.  Daniel,  in  bi»  hiteiesliiig  paper  oiii  the 
mechaoical  »tructiiffe.of  iroD>  {Miblished  in  the  Journal  of  ScteBoe, 
liiaa  Munadbady  that  pieces  of  hard  and  soft  steei  beine  placed  ia 
flmnatic.acid,  the  fint  rcujuired  five  fold  the  time  of  (£e  latfcecliD 
-satumte  the  acid;  and  that  when  its  surface  was  examined) •  k 
was  covered  with  small  cavities  like  worm-»eaten  wood,  aad  whs 
compact  and  not  at  all  striated,  and  that  the  latter  presented  a 
ftbiroas  and  wavy  texture. 

The  properties  of  the  platinaallov  have  enabled  ns  to  observe 
other  differences  between  hard  and  soft  steel  equally  striking. 
When  two  portions  of  the  platina  alloy,  one  hard  and  one  sole, 
are  put  into  the  same  diluted  sulphuric  acid,  and  sufiered  to 
remain  for  a  few  hours,  then  taken  out  and  examined,  the  hasd 
piece  presents  a  covering  of  a  metallic  black  carbonaceous  pow^ 
der,  and  the  surface  is  generally  slightly  fibrous,  but  the  s<ift 
piece,  on  examination,  is  found  to  be  covered  with  a  thick  coat 
of  goey  metallic  plumbaginous  matter,  soft  to  the  touch,  and 
wlwh  .may  be  cut  with  a  knife,  and  its  quantity  seven  or  ^igbt 
times  that  of  the  powder  on  the  hard  piece :  it  dbes  not  appear 
as  iC  it  contained  any  free  charcoal,  but. considerably  resembleB 
the  plumbaginous  powder  Mr.  Daniel  describes  as  obtained  by 
the  action  of  acid  on  cast  iron. 

The  same  diiferenoe  is  observed  if  pure  steel  be  used,  bttt.it 
is  not  so  striking;  because,  being  much  less  i*apidly  attacked  by 
the  acid,  it  has  to  remain  longer  in  it,  and  the  powder  produced 
is  still  further  acted  on. 

The  powder  procured  from  the  soft  steel  or  aUoy  in  theae 
experiments,  when  it  has  not  remained  long  in  the  acid,  exactly 
resembles  finely  divided  plumbago,  and  appears  to  be  a  carhnrcSb 
of  iron,  and.  probably  of  the  alloyiag  metal  also.  It  is  not  acted 
oh  by  water^  but  in  the  air  the  iron  oxidates  and  discolours  the 
aubstcmce.  When  it  remains  long  in  the  acid,  or  is  boiled  in  ik, 
it  is  reduced  to  the  same  state  as  the  powder  from  the  hard  ste^ 
m  idloy.  < 

When  any  of  these  residua  are  boiled  in  diluted  sulphuric 
or  mnriatic  acid,  protoxide  of  iron  is  dissolved,  and  a  black 
powder  remains  unalterable  by  the  further  action  of  the  acid  ;  it 
IS  apparently  in  greater  quantity  from  the  alloys  than  from  pure 
ste^,  and  when  washed,  dried,  and  heated  to  300^  or  400^  in  the 
air^  burns  Uke  pyrophorus,  with  much  fume ;  or  if  Ughted^  burns 
like  bitumen,  and  with  a  bright  flame ;  the  residuum  is  protoxide 
of  iron^  and  the  alloying  metnL  Hence,  during  the  action  of 
the  acid  on  the  steel,  a  portion  of  hydrogen  enters  into  comhina- 
tion  witltpart  of  the  metal  and  the  .charcoal,  and  forms  an  inflam;- 
mable  compound  not  acted  upon  by  the  acid. 

Soma  striking  eflEbcta  are  produced  by  the  action  of  nitric  acid 
on  these  powders.  If  that  from  pure  steel  be  taken,  it  is 
entirely  dissolved ;  and  suchi^,  also,  ^ii  case  if  the  powder  be 


Motel  fiomt  an  allot?  '^^  ^^^  of  wUeh  is^gdtild^  n  idtiie 
jiitidi;^bai(jif  the  powder  ia  from  an  aUoy,  the  matal  of  ^wllteh 
kr<  not  iftidaUei  *  in  nitric  acid,  then  a  bladL  reaiduum  is  left 
flofc  touieheid  hf  thr  acid  z  and  wliieby  when  wMhed  lotd  carefafit 
dried^ds^feimd/ when  faeated,  to  be  d^agratin^;  and  with 
aoite)  o£  the  meteis^  when  caFefnUy  prepared^  sirongty  ess* 
plosive  .  •  I  . 

.•  fTbe^fidoainating  preparation  obtained  from  the  platina  aHby; 
when  diasolved  in  nitromuriatic  acid,  gave  a  solution  containtag 
faucet  pfitina;  and^very  Utde  iron.  When  a  httleof  it  was  wrap- 
ped «n  foil  and  heated,  it  exploded  with  much  foree,  teatiog^  open 
Mhsh  foil,  and  evolving  a  faint  light.  When  dropped  on.  tbestn^ 
fade  of  heated  mercury,  it  exploded  readily  at  400^of  IUn«iH 
ludU,  but  with  difficult  at  376P.  When  its  temperature  was 
raised  slowly^  it  did  not  explode,  but  was  decomposed  qnietiyi. 
When  detonated  in  the  bottom  of  a  hot  glass  tube,  much  water 
JBiid  fom&  were  given  off,  and  the  resaduum  eoUected  was  metaU 
3io^ platina  with  a  very  little  iron  and  charcoal.  Wear^unccfr^ 
ttasahow SbT'  this  preparation  resembles  the  lulminatingplatiaiaief 
JfrrEdnmnd  Davy.  > 

.In*  these*  alloy  8  of  steel  the  differences  of  specific  gravity  are 
iiot^gveat^  and  may  probably  be  in  part  referred  to  the  denser 
state  of  the  metals  from  more  or  less  hammering;  at  the  sama 
time  it  may  be  observed,  that  they  are  nearly  in'the  ovder  of'ihe 
i^^ific  gmvities  of  the  respective  allo^ng  metals.  *    .    ; 

•  The  sAoys  of  steel  with  gold,  tin,  copper,  and  chromium^  we 
have  not  attempted  in  the  large  way.  in  theiaboratory^  steel 
-voA  gold  were  combined  in  various  proportions;  none  of  the 
rbsttto  were  so^  promising  as  the  alloys  already  named,  nor  did 
leither  tin  or  copper,  as  far  as  we  could  judge,  at  4dil  improve 
steel.  With  titanium  we  failed,  owing  to  the  imperfection  of 
omcibies^  In  one. instance,  in  which  the  fused  button  gaVe  a 
Aae.  damask  surface,  we' were  disposed  to  attribote  the  appeai«» 
antse  to  the  presence  of  titanium ;  but  in  this  we  were  raistaKen; 
the  fact  was^  we  had  unintentionally  made  wootz.  The  button^ 
by  analysis,  gave  a  little  silex  and  alumine,  but  not  an  atom  of 
titanium ;-  menachanite,  in  a  particular  stste  of  preparation,  was 
tised  :  this  might  possibly  contain  the  earths  or  their  basis,  cr 
they  may  have  formed  a  partiof  the  crucibles 
'•  M.  Benhier,  who  first  made  the  alloy  of  steel  and  chromium,* 
speaks  verV  ifavoumbiy  of  it.  We  have  made  only  twooKperi- 
meotS':  1630  grains  of  steel,  with  16  of  pure  diroma,  w^e 
•pack8dint6  one  of  the  best  crucibles,  and  placed  in  an  excellent 
blast  furnaice :  the  metals  were  fused,  and  kept  in  that  state  ffar 
soald 'time.  'The  fused  button  proved  good  and  forged -weQ:: 
although  hard,  it  i^owed  no  disposition  to  crack.  The  silrface 
being  brightened^  and  slightly  acted  on  hy  dilute  sulphuric  acid, 
'I   '      .'?.*'.'.■■  ■    *    •      '  .      *     . 

»  AxmalM  de  Chimie,  xvu.  66«  .  =  < 
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^•diiliited  a  cv]r8tB&iM  anpearaiiee ;  tiie  erystnIiSi  bting  eUn^iied 
by  forgingi  and  the  9urmce  again  polished,  gave,  by  dilate  dent, 
a  ?eiy  beautiful  da«na6kk  Again,  1600  grains  of  steel  "Willi  48 
of  pure  ebrome  were  fased :  this  gave  a  button  donsiderably  . 
harder  than  the  former.  This  tod  was  as  maHeable  aspure  ifoii^ 
luad  fiilso  gave  a  very  fine  damask.  Here  a  phenomienan  ra&er 
curious  was  observed :  the  damask  was  removed  by  polisbhi^, 
jftttd  restored' by  heat  without  the  use  of  any  acid.  The-aamosked 
aurfaee,  now  coloured  by  oxidation,  had  a  very  novel  appearaade^ 
the  beauty  was  heightened  by  heating  the  metal  in  a  way  ta 
exhibit  all  the  colours  caused  by  otidation,  frompale-straW  to 
blue,  or  from  about  430"^  to  600""  of  Fahr;  The  blade  of  a  sabre^ 
or  some  sueh  instrument,  made  from  this  alloy,  and  treated  in 
this  way,  would  assuredly  be  beautiful,  whatever  its  other  pro^ 
perties  might  be  ;  for  of  the  value  of  the  chrome  alloy  (oi  ed^e 
tools  we  are  not  prepared  to  speak,  not  having  made  trial  of  its 
catting  powers^  The  sabre  blade,  thus  coloured,  would  amount 
to  a  proof  of  its  .being  well  tempered ;  the  blue  back  would  indi^ 
cate  the  temper  of  a  watch  spring ;  while  tiie  stttiw  colour 
towards  the  edge  would  announce  the  requisite  degree  of  hard- 
nesSi  It  is  c^Hifessed,  that  the  operation  of  tempering  any 
blade  of  considerable  length  in  this  way,  would  be  attended  With 
some  difficulty 4 

In  the  account  now  given  of  the  different  alloys,  oniy  one 
triple  compound  is  noticed;  namely,  steel,  iridium,  and  osmium; 
but  this  part  of  the  subject  certamly  merits  further  investiga- 
tion^ offering  a  wide  and  interesting  field  of  research.  Some 
attempts  to  form  other  combinations  of  this  description  proved 
eneottraging,  but  we  were  prevented,  at  the  time,  by  Various 
other  aTooations,  from  bestowing  on  them  that  attention  and 
labour  they  seemed  so  well  to  deserve.* 

It  is  a  curious  fact,  that  when  pure  iron  is  substituted  fdr  ' 
steel,  the  alloys  so  formed  are  much  less  subject  to  oxidation; 
Three-  per  cent,  of  iridium  and  osmium  fused  with  some  pure 
iron,  gave  a  button,  which,  when  forged  and  polished,  was 
e]fposod>  with  many  other  pieces  of  iron,  steel,  and  alloys,  to  a 
moist  atoosjihere :  it  was  the  last  of  all  showing  any  rust.  The 
colour^  this  Gompdund  was  distinctly  blue  ;  it  had: the  prroperty 
of  becoming  harder  when  heated  to  redness  and  quenched  irk  a 
cold  fluid.  On  observing  this  steeUlike  character,  we  suspected 
the  presence  of  carbon ;  none,  however,  was  found,  altnough 
eareiuUy  looked  for.  It  is  not  improbable  that  there  may  be 
other  bodies,  besides  charcoal,  capable  of  giving  to  iron  the 
properties  of  steel ;  and  though  we  cannot  agree  with  M.  Bous* 
singault^t  when  he  would  replace  carbon  in  steel  by  sihca  or  its 

*  It  18  our  intention  to  continue  these  experiments  at  every  opportunity,  but  they  are 
lubofrious,  and  require  much  time  and  patience. 
t  Annales  de  Chimie,  xyi*  I. 


\m»^  we  think  his  experim^ts  very  ioterestiag  on  this  point, 
which  i9  worthy  further  examinatiou. 

We  are.  not  informed  as  to  .'what  extent  these  alloys,  or  any  of 
them^  have  been  made  at  home,  or  to  what  uses  they  have  been 
Se^ppUed;,  their  more  sreneral  introduction  in  the  jnfum&eture  of 
outlecy  would  assuredly  add  to  the  value,  and  consequently  to 
the  extension  of  that  branch  of  trade.  There  are  various  other 
important  uses  to  which  the  alloys  of  .steel  may  advantageously 
be  applied.  If  our  information  be  correct^  the  alloy  of  silver,  as 
well  as  that  of  platina,  has  been,  to  some  considerable  extent,  in 
use  at  His  Majesty's  Mint.  We  do  know,  that  several  of  the 
alloys  h^ve  been  dili^ntly  and  successfully  made  on  the  Conti- 
nent ;  very  good  specimens  of  some  of  them  having  been  handed 
to  us  \  and  we  are  proud  of  these  testimonies'  of  the  utility  of 
our  endeavours.  % 

To  succeed  in  making  and  extending  the  application  of  these 
new  compounds,  a  considerable  degree  of  &ithful  and  diiigeiU 
attention  will  be  required  on  the  part  of  the  operators.  The 
purity  of  the  metals  intended  to  form  the  compound  is  essential; 
the  perfect  and  complete  fusion  of  both,  must  in  every  caseybe 
ascertained :  it  is  furtlier  requisite,  that  the  metals  be  kept  finr 
some  considerable  time  in  the  state  of  thin  fusion ;  after  castii^y 
the  forging  is  with  equal  care  to  be  attended  to ;  the  melial  must 
on  no  account  be  overheated ;  and  this  is  more  particularly  to 
he  attended  to  when  the  alloying  metal  is  fusible  at  a  low  tem- 
perature, as  silver.  The  same  care  is  to  be  observed' in  harden^ 
mg :  •  the  article  is  to  be  brought  to  a  cherry-red  colour,  and  then 
instantly  quenched  in  the  cokl  fluid.   ' 

.In  tempering,  which  is  best  performed  in  a  metallic  bath  pro-- 
perly  constructed,  the  bath  will  require  to  be  heated  for  the. 
respective  alloys,  from  about  70?  to  100^  of  Fahrei:ibeit  above 
the  vpoint  of  tempenjiture  required  for  the  best  cast  steel.  We 
would  further.recomtnend,  that  this  act  of  temperii^.be  performed 
twice  ;  that  is,  at  the  usual  time  before  grinding,  and  again  just 
before  the  last  polish  is  given  to  the  Imde.  This  second  tem- 
pering mav,  perhaps,  appear  superfluous;  but  upon  trial  its 
utility  will  be  readilv  admitted'  We  were  led  to  adopt  the  prac- 
tice by  analogy,  wnen  considering  the  process  of  making  and 
tempering  watch  springs. 
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Article  X£i 

Memoir  illustrative  of  a  general  Geological  Mm  of  the  priflcipql 
Moutaain  C/wtns  of  Europe.  By  tiw  Rev.  W.  D.  Conybeare^ 
FRS.fce* 

(fiantinuedfrom  p^  149.) 

Gkeat  Salifekous  Sebies, 

locIiidiDg,  a«  The  rothetodteliegende. 

6,  The  alpine  or  magnestan  limestoae. 
c.  The.  variegated  or  new  red  aandatoiie. 
.  In  comparing  the  series  of  deposits  which  ipnmediately  succeed 
the  great  carboniferous  order  as  presented  in  England,  ^d  ia 
some  parts  of  the  Continent,  we  shall,  perhaps,  perceive  rather  a 
parallelism  than  identity  of  formations  in  the  representatives  of 
rothetodteliegende  and  the  alpine  limeston,e;  but  ia  the  varied- 
gated  sandstone  an  unequivocal  identity  is  manifeited. 

a.  ito^Ae^oi{^£/2>geili26.-*-Gonglomeratea,  including  rolled  fragf- 
npients  of  the  neighbouring  rocas,  characterise  this  formation : 
the  cement  is  sometimes  argillaceous,  sometimes  quartzose  ;  by 
the  diminution  in  size  of  the  fragments,  the  rock  often  passes 
into  a  sandstone  more  or  less  granular,  tieds  of  red  micaceous 
shale  alternate  in  the  formation;  it  contains  subordinately  ia 
some  places  carboniferous  beds  (distinct,  however,  according  to 
Freisleben,  from  those  of  the  true  coal  formation).  Trap  rocks 
(amygdaloid  and  porphyry)  are  often  associated  with  these 
deposits,  lisudly,  as  it  should  appear,  in  their  lowest  members 
where  Uiey  rest  on  the  true  coal  series.  Beds .  of  limestone 
also  occur,  though  sparingly.  The  upper  members  where  they 
support  the  alpine  limestone,  pass  into  a  calcareous  conglome*- 
rate  called  in  the  Hartz  and  neighbouring  districts,  the  Weisshe* 
gende.  This  is  by  some  authors  considered  as  a  distinct  form- 
attdn;  by  others  (with  whom  I  am  inclined  to  agree),  it  is 
included  as  the  last  deposit  of  the  rotheliegende. 

Ores  of  iron,  cobalt,  and  copper  occasionally  occur. 
.  The  petrifactions  of  this  rocK  mppear  to  belong  chiefly,  if  not 
exclusively,  to  the  vegetable  kingdom. 

All  circumstances  indicate  a  near  connection,  but  not  an  iden- 
tity, of  formation  between  the  rothetodte  and  the  great  carbonic 
ferous  series.*    It  seems  rather  to  hold  an  intermediate  place 

*  I  have  to  add  to  the  authorities  I  have  previously  adduced  in  confutation  of  the 
arrangemeDt  which  would  identify  the  rothetodte  and  the  old  red  sandstone  of  Britain, 
that  of  Dr.  Boue,  particularly  important,  because  he  has  minutely  examined  the 
old  red  sandstone  of  Scotland,  which,  it  has  been  contended  (and  prind^aUy  on 
the  giound  of  his  description),  presented  the  closest  analogies  to  the  rothetodte,  and 
is  equally  acquainted  with  all  the  foreign  localities  of  the  latter  rock,  from  recent  jour- 
nies.  I  have  now  a  series  of  letters  of  the  highest  interest  &om  this  author  to  Prof. 
Daubeny  before  me,  In  which  he  states,  that  ^^  he  agrees  with  Prof.  BucUand  in  di». 


*  ^  * 

between  this  and  the  f(>|^]fJiM£4fPP^(^'!^  ^  introdttce,  as  it 
were,  the  latter.  /  T.  .    .    .:.         ' 

b.  The  Alpine  lAmeUon^;  Z/^ch$i9}f^^qr,.Jiiagnesian  Limestone. 
(Werner's  Jirst  Floetz  Xifnf(9tvne^)r-Jk}l^  formation  is  very 
variable  in  different  places,  an4  may  be  saifvgeneraily  to  present 
in  distant  districts  a  parallelism  ja^^er  tqa^  identity  of  deposits. 
The  prevailing  jock  an.  tb^  coatinQPtal  deposits  (zechstein)  is  a 
grey  compact,  and  generally:^^^eo\](sAiinestone;  sometimes 
sligntly  granular,  and  having  a  small  degree  of  lustre  from  the 
facettes  of  the  csiicarefotts  crystafarlnlbdddedi^  its  colbur^is  grey 
6r blnish,  sometimesaoouirftig a reditttfh tinm;  it4^di]|ldaa sdb^ 
ordinate  beds  of  magnesiafilimesloa6^*offbmreroaslimcstoii^^^ 
cellular  and  ctystalline  limesttito^(raTii;^wa(Ae),df  fetid  limestdne, 
and  of  bjtttmitioiis  and  ciii^tifeimf^' marl  slate.  Cornier,' gtlena^ 
eaktnlfoe,  andmercufy,  afe  among  the  metaliic  proauots  of  this 
ibhikation;  and  the.  assOeiMion  of  #dck  salt  and  gypsum  atterit 
ifo  coi^e^ion  ii^^ith  the  Bupariolposied  sandstMe^^  which  ako 
abennd  in  these  xhinerals.  '        •  ♦  •  '.♦•    ni-" 

Organic  remains  are  scarce  in  thtii  fbnnatifOD,  spealbiflg  gene- 
itdly,  bnt  yet in  particular  spots' und  bedia  doear  «ve&  abmmnii^: 
the  followmg  species  are  enumeriited  by  Sclotthetm;  butl*  kii 
Hot  at  present  abte  to  identify  al!  the^  i^mntB  employed  itiA^  the 
i^onyiiieii  ih' English  writers.  .     '    .  i 

Gryphites  aculieatus, 

.   .  ;.   .^-g^gas,    _  

,  .  ,       Q.  arpuatus, 

,  J  Pecten  textorius, 

,  Pecten  salinanusp 
Mytilus  rostfatus, 
'  ,    Terebratula  alata, 
Terebfatula  lacunosa, 

tu^nushiiig  the  TOtfaetodte  from  the  old  red  sandstone.**  T  hope  hereafter  to  ebmnlttn!. 
fstt  tttm  mbst  letters  a  sketch'  of  die  leeent  diwovtffes  of  tm  active  and  p&n0Hatift 
geologiat ;  and  here  then  for  the  present,  at  least,  I  shall  dose  dxis  oontroversy.  I  had 
orig^naUj  intended  to  b»Tf  giv^n  more  mtnnte  e^traetf  from  t^e  original  works  referred 
to ;  but  unless  the  accuracy  of  the  general  statements  above  given  sh^  be  questioned,  it 
viU^  peiliapa,  be  superfluous  to  &  so ;  if  thej  should  be  oontroveffted,  I  am  then  pr&- 
M(cd  to  wppovt  than.  £n  resume  against  the  proposed  identification  ot  the  rothe- 
todtdiesenae  and  our  oldest  sandstoi^e.  I  hav^  the  express  testimony  of  Buddand,. 
Humbcudt,  Bone,  Daubuisson,  and  Beudant,  and  (as  I  contend)  the  implied  evidenao  of 
eftgf  wdoMWnttK  <m  tbe  flul^eot,  exo^ptiyigi  podmpB,  of  Piff*' Jj^mioion.  Whether  it 
^.mllra  |tixrperly  zefen^e  to  the  upper  pact  qf  the  carbonifenws,  or  .the  lower  part  of 
the  saliferous  series,  ia  a  distinct  question,  on  which  much  division  of  opinion  exbts,  and 
whieh  is  after  all  not  very  material.  -  I  faa|re  endeavoured  ^to  compromise  matters  by 
treating  it  as  an  intermediate  link  between  them. 

I  have  thds  endeavoured  to  support,  as  I  may,  the  opinions  which  to  me  appear  most 
probable  against  an  adversary  from  whom^  however,  I  cato  never  dissent  without  hesita* 
tion.  Mr.  Weaver's  memoir  on  the  South-east  of  Ireland  will  long  remain  as  one  of 
Oie  most  peilbot  modeb  of  geological  description,  and  must  excite  our  r^etthat  we 
have  not  been  favoured  with  more  original  communicatioDs  from  ^e  sam^  pen ;  while 
his  extracts  fhmi  the  writings  of  continental  geologists,  published  in  file  Anuali^  eqvaHy 
iltMl  his'  paver  jikf  gcneraU&g,  snd  presentlkig  nwlcr  tMr  mP8t  Iwmingits  point  of  view, 
the  pbservstions  of  ot]i«n, 
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y\    r    Ml    .        .,:  Terebrttifla  trigbiidht,  -         '       '     ♦    "^ 

Ammonites ammooiliS;  .1.    > .  .      ...  .  < 

Ammonites  amalibeas;  "     '  -       •    -^ 

'    '      *'      '    ^  '  Ammonitife  hitfcifads,  V   •       '' 

•^  •   '    '  ?fautilas  coacttts,  • 

'  '    Orthoceratiitee,    '  *        *  "       ^      •     • 

Joints  of  encrinites  and  pent^cnnites^     <    • » • 
A  species  of  trilobke.  •'  ' 

Bones  o0  monitors  and  bf  Ash,  a  separate Jine  )>elpiigiiig  to  th^ 
•^getaUe  kingdom,  leidves  oi  dic^tyl^donooa  pli^its  (in  which 
^respect  there  is  a  (Ustinotioo.  be^ejen  these  reipai^fk  and  those 
of  the  coal  fieUs  which  are  all  monocotyledonous)^  and  frag- 
.ments  related  to  the  lyoofiodiiim  apd  baiiiboo»  but  no  truf  fern». 
-(  c.  TAe  Variegated,  or  mv>  M^d  Sandstimf  ejdiibits  a  aeri^^of 
'friable  sandstones  and  argillaceous  marls,  in  whicl^  a  red  colpur 
vvaried  by  stresJka  and  spotp  of  a  gri^enishryieUow,,&c»  prevails. 
Hbe  sandstone  predominates  in  the  lower  meixibers,  and  is  9^C|9- 
•maled  with  oon^ioinenate  bieds.  ;  Gypsum  and  voojn  salt  occur  in 
:tiuB  deposit  :aa  m  that  of  the  ssecbstein.  Iron,  is  t)ae  only  n^tal^ 
^IbelieYe,  which  it  has  yet  yield€4.     ,  •       ..      % 

u.  Diitribuiioiff.^lt  iae^y.to  trace  g^erally  ^he  d^^^triji^jatipn  .Qf 
the  wh6le  series,  but  much  obsci^rUy  .still  bangs  Ojfer  t^e  e<xact 
demarcation  of  its  individual  members.  This  it  may  now  be 
expected  will  shortly  be  dissipated  in  as  far, as  it  arises  from  our 
hitherto  imperfect  knowledge  of  the  structure  of  the  countries  in 
which  it  occurs,  by  the  publication  of  the  works  alluded  to  in  the 
beginning  of  these  essays  ;  but  in  part  it  results  from  a  physical 
cause  which  cannot  so  readily  be  surmounted ;  namely,  thediffi* 
cuHy,  if  not  impossibility,  of  ascertaining  in  localities  where  the 
'middle  series  of  limestones  (&)  may  happen  to  be  wantiqg; 
whether  the  sandstones  and  conglomerates  belong  to  the  upppr 
class  (c),  or  the  lower  (a) :  following  the  samie  route  which,  has 
.been  teased  in  the  preceding  articles,  vf^  liave  ^t  ^o  ex^^i^e, 

.  ^^^  •  *  .*         f  # 

(A.)  The  Coasts  of  the  Bahic,   • 

Th6  red  inart  containing  gypsum,  vrhich^occupies'a  vrery  <ejtt^n- 
jiive  tract  in  the  centre  ox  Rtissia,  appears  to  skiittihe  transition 
district  of  Esthonia,  near  Riga.  Its  continuation  ought  .-to  be 
sought  for  between  the  transition  and  more  recedt  districtsiin 
^c^ia  aiid  the  Danish  isles;  but  these  districts  have-not  yet 
been  described  with  sufficient  precision  to  enable  us  to  speak! of 
them  with  certainty.  .  1  * 

(B.)  The  British  Isles. 

,-..  :lm  It  is  possible .  that  th^  sandstones  of  the  Orkney^  ttiay 
either  wholly,  or  in  part,  belong  to  this  series. 


1  '■■: !-. 


2«  '^bii  a«(me  obsierv^tion  will  apply  to  those  of  tb6  Sutherland 
ast  on  the  north-east  of  Scotladcl. '  "* '     '  ''     " 


coast 


3.  In.the  ^ebridM,,jtll;MitP<M:tio^,;0^4^  wibiob  b 
closely  associated  with  the  gfjrpbite  linmiwe  is  probably  refer^ 
able  to  this  series.                    ..,..,,       ,fn  . 

4,  It  is  gjsner^Iy  believed  th^t  the  sandstones  of  the  Ipvyiands. 
are  partly  tQ  )>a  ascribed  to  the;  old  r§d  sandstone ;  vi^L  where 
they  skirt  the  Grampian  chain,  and  partly  to  the  coal  sandstones,, 
the  present  series  not  ocicurnng  in  that  tract.     . 

6.  On  the  south  of  thesoutWp^  .or  Aran&iit^on  chain  of  Scotlaxidy 
however,  the.  sandstones  of  the  present  series  certainly  occur  in 
ihe  yidiey  of  the  Tweed,  and  in  the  shores  of  thei  Firth  of  JBol- 
way,  in  Dumfrii^shire,  being  in  the  latter  distnctcotmectedwith 
theiuass  of  the  same  formations  stretching  into  the  north  of 
Cumberland. 

'  6.  In  Ireland^  the  salfferons  sandstones  underlie  the  bagalteof 
the  Ulster  district,  but  are  confined  to  a  narrow  zone  eacompa99<^ 
lag  that  area. 

7.  tn  England,  the  saliferous  sandstone  mantling  round  the 
south  and  south-west  of  the  penine  chbin  (see  the  Account;  of 
the  coal  districts)  occupies  the  central  counties,  sending  a  branch 
north-west  to  the  point  where  the  Cumbrian  chains  inosculate 
with  the  former,  and  in  the  opposite  direction,  forming  a  band 
between  the  lias  and  the  coal  and  transition  series,  through 
Warwickshire,  Worcestershire,  and  Gloucestershire.  In  South 
Gloucester,  Somerset,  and  the  south  of  Monmouth  and  Glamor- 
gan,' these  formations  hare  a  very  irregular  outline,  since  they 
jTorm  upfiUings  through  which  theelder  rocks  of  the  coal  series 
protrude  in  at)  the  loftier  ranges  ;  in  Devonshire  they  axe  sjnii- 
l^dy  disposed  among  the  transition  chains. 

7^tn  'all  these  places  the  lowest  members  appear  to  abound  in 
coiigldmerates  ;  those  of  Devonshire,  which  are  associated /with 
amjrgdaloid,  have  every  feature  of  the  German  rothetodte,-.  hut 
11^'e  niiignesian  limestone  is  here  wanting,  and  the  vaiiegated 
sandstone  lies  immediately  on  those  conglomerates. 

'ITta^^e,  in  the  preceding  number,  suggested  the  inquiry,  whe- 
ther the  rock  distinguished  in  Smith's  Yorkshire  as  the  Ponte- 
fract  rock  may  not  possess  similar  analogies. 
'  The  magnesian  limestone  forms  a  continitous  band  from  the 
south  of  Durham  through  Yorkshire  and  Nottinghamshire..^  . 
'  Mn  Smith,  in  his  geological  m^p  of  Yorkshire,  subdivides  the 
jn^gnesian  limestone^  .or,  as  he  calls  it,  red-land  limestone,  thus : 
y/  L  A  hard  bluish-white  thin  bedded  stone  whichatKiniaeVsIey, 
Knottingly,.  and  Brotherston,  makes  the  Ume.  celebrated  for 
agi'icultural  purposes.  '  ,    i^    >'     V/r 

2.  JRed  and  blue  clay  and  gypsum. 

3.  A  soft  yellowish  calcareous  freestone  or  magnesian  lime- 
.s^ne..  .,..:,  ^    .  . 

These  beds  are  separated  from  the  superioV  red  niaflby  athick 

Mr.  Buckland  has  observed  in  Ydrkshirei  beds  cTos^lV  resem- 


Bli^i^^^^  'tsiucllw^6ke  ot  c^tilar  littiefttcme  «f  l^e  GbtitiiieDty 
ftsi^bdiatifed  mth  itiagnedhin  littestdne. 

^  In  .the  southern  counties,  these  formations  af&  reptesetited  by 
tfi  -fc^lckfeo-magti^i^iaff  congioiiiettite,  oecaaiondjy,  but  rery 
fa^Irj  parsing;  into  limestone  beds  of  ckniform  tektore.  Thea^ 
congiomertates  bear  a  great  analogy,  as  Mr.  Weaver  has  wfeff 
remarked  to  the. weissliegende  V>fOei^many. 
'These  formations  must  be  considered  as  parallel- tb,  rather 
tl^ati  identical  with,  the  alpine  limtistones  of  tne  C6ntineilt. 

The  above  deposits  are  comp^trativeljr  very  limited  in  £nglaiid> 
aftd  nine-tenths  of  the  tract  occupied  by  the  grfeat  series  we  are 
now  describing,  ife  exclusively  possessed  by  the  sup^rincumbetit 
variegated  sandstone  and  marl.  i 

Salt  or  salt  springs  occur  in  Cheshire,  Staflbrdsbire,  and 
Worc^stershite  ;  gypsum,  passim,  and  sulphkte  of  strontian,  in 
Gloucester  and  Somersetshire. 

'\  (C»)  Western  France. 

'  The  new  red  sandstone  which  ci'osses  the  channel  from 
Devonshire,  is  seen,  though  not  extensively,  skirting  the  transi- 
tion rocks  of  Brittany ;  but  the  lias  and  oolite  advance  so  bear 
io  theta,  as  almost  to  overlie  and  conceal  it ;  as  also  seems  to  be 
the  case  in  the  centre  of  that  countrv,  against  the  northern  edg6 
of  that  great  group  of  primitive  ridges  branching  off  from  the 
Cev^nnes ;  but  we  want  information  on  this  district. 

According  to  the  interesting  communications  of  Dr^  Bou^,  the 
variegated  sandstone  exists  m  patches  (par  lambeaux)  in  the 
south-west  of  France.  It  is  there  represented  by  marls  with 
66mpact  and  fibrous  gypsum  (Cognar  St.Froult,  near  Rochefort), 
aiid  sometimes  immediately  covered  by  Jura  limestone,  8cc.  Al 
^hefdotof  the  Pyrenees  betWeeh  St.  Giron  and  Rimont,  it  is 
Inore  extensively  developed. 

•      '  *  (D<)  Spain, 

Humboldt  is  of  opinion  that  the  limestone  of.  Montperdar  is 
%hs\t  belonging  to  the  present  series.  The  specimens  I  have 
seen,  and  the  fossils  described  as  occurring  in  it^  would  certainly 
induce  me  to  assign  it  to  a  later  era  (namely,  that  corresponding 
to  our  green  sand),  since  it  much  resembles  those  tocks  in  the 
exterior  chains  of  fhe  Alps  which  are,  by  Messrs..  Buckland  and 
Brogniart,  referred  to  that  class  ;  but  I  can  hardly  bring  myself 
on  such  slight  data  even  to  suggest  an  inquiry  militating  against 
so  high  an  authority.  Be  this  as  it  may,  after  crossing  the 
Pyrenees,  the  rock  salt  of  this  formation  occurs  associated  as  usual 
with  gypsum  at  Cardona  (a  description  of  which  will  be  found 
in  the  fourth  volume  of  the  Geological  Transactions).  The 
celebrated  conglomerate  mountain  of  Montserrat  in  the  same 
quarter^  is,  perhaps,  referable  to  the  same  era ;  and  we  find 
gypsum  and  rock  salt  abundantly  distributed  ^ong  the  course  of 
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tikA  Bbra  fhmi  below  Str^tgostia  to  above  Tudek.  It  \a  cHfiedt 
to  speak  of  a  eoantiy  whose  geology  has  yet  never  received  a 
striedV'Bcieiilifle  examination ;  but  enough  is  known  to  teaoh  us 
tiiat  the  V^entral  and  western  districts  are  principiUIy  occupied 
by  priinittve  chains^  while  the  east  and  south-east  (will)  the 
ezceotion  of  the  transition  chain  of  the  Sierra  Nevada)  exhibit 
little  Dut  calcareoui^  mountains,  among  which  gvpsum  is  plentifully 
interspersed.  As  we  shall  hereafter  see  that  the  timestone  form- 
ation^ answering  in  a^e  to  our  magnesian  limestone,  swells  into 
great  importance  on  the  Continent,  and  constitutes  large  mo^n-^ 
tain  zones  encircling  the  Alps,  &c.  which  are  in  like  manner 
characterised  by  the  intermixture  of  gypsum,  it  is  no  improbable 
conjecture  that  these  deposits  belong  to  the  same  perioa. 

(K)  The  Alps. 

We  find  these  formations  forming  a  zone  on  either  side  of  the 
Alps ;  on  the  north,  interposed  between  the  older  rocks  and 
great  Nagelflue  of  Switzerland,  which  was  once  itself  considered 
as  belonging  to*  them,  but  has  been  proved  by  subsequent 
researches  to  be  6f  much  more  recent  date,  and  contemporaneous 
with  the .  sandi^tones  of  the  basin  Of  Paris.  The  red  sand^ 
stone  is  here  intimately  associated  with  alpine  limestone,  which 
corresponds  with  the  calcareous  formations  already  described  at 
coeval  with  our  magnesian  limestone  ;  and  gypsum  and  salt  may 
be  found  interspersed  through  the  whole  series.  A  similar  cha* 
racter  applies  to  the  zone  on  the  south  side  of  the  Alps ;  here 
the  red  sandstone  may  be  seen  to  the  ^eatest  advantage  in 
the  valley  of  the  Adige,  ten  miles  north  of  Trent,  and  in  the  valley 
of  Avisio,  which  descends  from  the  Val  di  Tassa  into  that  of  the 
Adige.  In  the  same  neighbourhood  a  porphyry  occurs  asso^* 
ciated  with  these  forn^ations  on  the  south  of  the  Alps  only. 

The  reader  is  referred  for  further  particulars  to  the  excellent 
memoir  of  Prof.  Buckland,  Annals  of  Philosophy y  June,  1821. 

it  is  probably  the  limestone  of  this  formation  belonging  to  the 
southern  alpine  zone,  which  extends  into  Carinthia,  Istria,  Dal- 
matia,  &c. ;  the  limestone  of  the  Apennines,  and  much  of  that 
in  Greece,  may  also,  perhaps,  be  referred  to  the  same  era. 

It  is  not  to  be  understood  that  all  the  jimes  tone  chains  border- 
ing the  Alps  belong  to  the  present  series.  Parts  on  the  exterior 
are  undoubtedly  referable  to  the  oolitic  series  ;  and  others,  as  it 
should  appear,  parallel  to  the  limestones  associated  with  our 
green  sand.  The  great  disturbances  which  have  afflicted  these 
colossal  chains,  and  the  almost  inaccessible  nature  of  much  of 
the  ground,  must  long  leave  considerable  obscurity  on  the  exact 
demarcation  of  their  constituent  formations. 

^F.)  pistricU  North  of  the  Jura  and  on  the  Banks  of  the  Rhine r 
The  strata  of  the  Jura  chain  cropping  out  to  the  north  eriubit 
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liiEiMatli  thft  lias  aloof  their  .Borthfi^  and  nortlnweatain  -e^oatp- 
ment  the  saliferous  sandstone  (Lons  le  saulnier,  8cc.)* 
i.  iDr^Boue liaa  traced t^e  variegatod  sandstone^almiielimesl^ne, 
atnd'  ralMUegeadey  skirting  the  Vosge^  on  the  leffc  bank  of  the 
lUbuEie;  where  the  continuation  of  this  tract  approaches  the. date 
nlonntains  of  the  Ardennes*  It  has  been  described  by  Omalius 
d'Halloy,  who  classes  this  series  agreeably  to  its  diapositicHi  in 
England  as  the  oldest  of  the  honzontal  rocks^  contrasting  >it 
with  the  inclined  position  of  the  coal  and  older  formations. 
.  Kefersteki  states, :  that  the  primitiTe  range  of  the  Schwartz- 
wald  and  Odenwald  on  the  right  bank  of  the  Rhine  is  succeeded 
on  the  east,  first  by  rothetodte,  then  by  alpine  limestone,  and 
thirdly  by  variegated  sandstone;  and  according  to  his  repre- 
sentation, the  Wurtzburg  calcareous  platform  is  a  portion  of 
this  band  of  alpine  limestone*  Bou^  and  Humboldt^  however, 
I  ^elieve^  consider  the  .same  tract  as  muschel  kalkstein* ,  Haying 
l^tily  traversed  it  myaelf,  I  felt  also  inclined  to  embrace  ^ 
latter  opinion.  , 

..  Between  this  limestone  and  the  cavernous  (Jura)  limestone  of 
B<^piibar^>  a  tract  of  conglomerate  and  sandstone  intervenes. 
KeJE^rstein  refers  this  to  the  variegated  sandstone  forming,  the 
third  poWf  c<>nsistentlY  with  his  general  ideas  of  the  structure  of 
tias  district;  but  if  the  Wurtzburg  tract  be  muschel  kalk,  this 
awdstpne  district  is,  perhaps,  equivalent  with  the  sand  of  our 
inferior  oolite.  I  felt  much  embarrassed  by  this  district  when  I 
t^yersed  it,  an^  have  not  yet  been  able  to  procure  information 
l^ch.fulJy  satisfies  me, ''^  .  ... 

After  passing  the  platform  of  Jura  limestone  between  Bambeig 
and  Bayreuth,  nowever,  the  red  marl  of  the  variegated  sandstone 
is  unequivocally  displayed  resting  against  the  Bohemian  chains, 
the  Fichtelgebirge,  and  tlie  Tbunngerwald. 

(Q.)  North  of  Germany. 

In  the  point  to  which  we  have  now  arrived,  we  may  observe 
skirting  tne  Thuringerwald  all  the  formations  noticed  at  the  head 
of  this  Article,  viz.  the  red  marl  and  gypsum;  thie  calcareous 
beds  associated  with  the  cupriferous  marl  slate,  and  at  the  bot- 
tom the  rothetodte  :  a  shell  limestone  answering  to  our  lias  rests 
on  these  beds,  and  separates  this  from  a  similar  district  encir- 
cling the  detached  ancient  group  of  the  Hartz  mountains  :  here, 
and  in  the  continuation  of  this  dfistrict  towards  Halle,  the  rothe- 
todte is  to  be  observed  in  many  places  in  contact  with  the  coal 
formation,  and  always  above  it.  Rock  salt  is  found  in  numerous 
points  in  this  quarter,  along  the  line  between  Osnaburg   and 

14' 

.  .  *  I  hare,  therefore,  followed  the  authority  .of  Keferstem  in  colouring  my  map*  i«efer- 
4nng.to  ^opy  the  errors,  if  eiro^  they  be,  of  the  bpitpuhlisbed  document,  rather  than  ittb« 
i^ute  an  original  representation  from    very  liiEipeifect  ohierviBtibns,  which  woiila, 
tIpRelinw,  We  been,  quite  at  likely  to  pw 
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ofrreislebeii*)  ^  .....'         ,..•,. 

.  Tke  Bone  of  these  roeks  sarFQandiag  the  Thuringerwdd  oonti'* 
noes  to.«kirt  the  prolongation:  of  the  same  gveat  mcmatam  band 
ifavoogh  Saxony^f  where  it  assumes  tbe.mme  of  the  eraegdwiy, 
through  Silesia,  whei^e  it  changes  its  appellation  for  diat  ^mO) 
riesengebirge.  It  occurs  on  both  sides  this  chain,  extending  on 
the  south  into  the  great  basin  of  Bohemia,  and  covering  the  coal 
formation  of  that  country  and  the  adjoining  parts  of  SiIeBia« 
This  district  has  been  fu%  described  by  Von  Raumer,*  and  in 
pojrt  also  by  Von  Buch  in  bis  account  of  Glatz. 

(H.)  Hwigary. 

These  formations  appear  to  skirt  in  Kke  manner  botji  sides  of 
tlie  Carpathian  chain,  which  is  still  only  a  continuation  of  this 
same  great  primitive  band  traversing  central  Europe.  The 
most  extensive  salt  mines  which  have  ever  been  wCHrked  are  to  be 
found  in  the  northern  sandstone  zone  at  Wielictzkaf  on  the  south 
of  Crtusow,  aad  salt  is  also  worked  along  the  itider-zone  in 
se4reral  valleys  descending  to  the  west  from  the  chain  where  it 
trends  round  Transylvania.-  The  primitive  ridge  of  the  Carper 
thians,  turning  eastwards  on  the  nouth  of  the  Danube  near  i(b 
moutJi^  assumes  the  name  of  Mount  Balkan,  and  proceeds  to  tfiye> 
coast  iii  the  Euxine,  which  cuts  it  off;  but  the  transition  focks 
on  the  south  of  the  peninsula  of  the  Crimea,  appear  to  fonh-a 
portion  of  its  northern  exterior  chain,  and  the  Caucasus  to  fotm 
its  prolongation ;  both  these  ranges  are  skirted  by  oonglomeratiAl^ 
prooably  of  this  formation. 

(I.)  Rmsia* 

The  sand  of  this  formation,  containing  gypsum,  appears  to  be 
xery  abundant  in  the  north  and  east  of  European  Russia.  Mr. 
Stran^ways  has  recently  laid  much  important  information  on 
the  mm^ralogical  relations  of  this  vast  empire  before  the  Geblo-* 
gical  Society,  in  which  all  the  particulars  nitherto  collected  are 
given*  It  will  here  suffice  to  observe,  that  if  a  line  be  drawn 
&om  Riga  north  of  Moscow  to  the  banks  of  the  river  Oural,  this 
formation  will  be  found  plentifully  distributed  on  the  north  and 
east  of  it,  especially  along  the  Volga  and  its  branches  on  the 
north-east  of  Moscow :  it  appears  indeed  to  extend  to>  and 

*  Mr.  ^klitd  flay«,  that  on  the  north  this  zone  extends  firom  Wielictzkainto  HoiUU- 
tia,'  in  which  inteml  he  enunierateB  5S  pUces  where  salt  !s  worked  or  Hdt  ftprii^ . 
found,  and  <m  the  south  from  Eperics,  400  or  500  miles  eastwards  through  Traas|lv^ 
nia,  afihrding  159  localities  of  salt. 

*f  M.  Beudant  fimdes  the  salt  of  the  Wielictzka  mines  to  be  derived  by  infiltnrtidii 
firboi  a. superior  sandstone  wliidif  he  assigns  to  llie  tertiary  ana,  becailse it «nita^ltf^ 
'  iDtes.  This  hypothesis  is  highly  improbable ;  fignites  are  by  no  meatte  confined  t»  mt 
te^tiiiry  deposits.  Mr.  Bucldand,  who  has  visited  the  spot,  fdlt  convinced  that  ^6  saH 
minea  were  in  genuine  red  marl,  aind;  I  believe,  observed^  in  -the  tame  vitini^,  grtte 
wad  oyerlyiog  that  fbnnato.    This  ii  probably  tbt  lignite  lapdftgoe  of  M.  Beadaat.  - 
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ittraildMiOiiral  monntami  wiA,  lAie  intermixtdte  of  a  d«iprifek<eti« 
sand,  probably  allied  to  the  cupriferous  b^ds  associated  ih  this 
fonnalioa  in  GeriDany  and  the  Tyrol,  8cc. 
*  "On  the  loath  of  ti:^  Oural  ohaiiiy  it  appears  to  stretch  to  tlie 
Oa»piaiii  aadto  spread  renr  extensivdy^m  the  adjoinihg  regioM 
ofAiia. 

.  {Ta  he  cMtifNMni) 
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Articls  XII. 

Vbseruations  on  the  Advantages  of  Oil  Gas  Establishments. 

By  M.  Ricardo,  Esq. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

It  it  now  nearly  two  years  since  I  first  addressed  you  on  th^ 
aubjecl  of  oil  gas>  when  you  did  me  the  favour  to  insert  in  the 
Amnals4ff  Pkilosop/ty  a  paper  "On  the  Comparative  Advantages 
af  Oil  and  Coal  Gas."  These  observations  were  founded  upon 
a  fbw  experiments  I  was  enabled  myself  to  try  on  the  small 
flctde,  the  r^c»*t6  of  those  who  possessed  an  oil  gas  apparatus, 
and  up^n  what  I  conceived  would  be  the  results  obtained  at  at! 
aH  gas  establishment  on  an  extensive  plan.  Since  that  period 
I  have  had  ample  opportunities  afforded  me  of  making  a  trial 
upon  a  larger  sccde  at  the  Whilechapel-road  Gas  Works, 
situated  in  Oldford,  and  the  result  has  been  a  full  and  satis- 
£i^tory.  confirmation  of  what  I  had  before  advanced.  The  for- 
niation  of  a  Company  for  carrying  this  work  into  efiect  Was  in 
9pntemplation  at  the  time  I  first  wrote.  A  capital  was  raised^ 
aa  Act  of  ParUament  was  obtained,  and  to  Messrs.  Taylor  and 
Martineau  devolved  the  task  of  erecting  the  works>  which 
ware  executed  in-a  manner  highly  creditable  to  these  gentlemen. 
About  two  or  three  weeks  before  Christmas,  1821,  the  public 
]|irere  supplied  with  gas,  only  five  months  having^been  occupied 
in  executi>)g  the  work  and  laying  the  mains.  The  first  annual 
fleeting  took  place  on  Thursday,  the  6th  of  February  last,  whea 
a  most  satisfactory  report  was  presented  by  the  Committee,  and 
a 'dividend  of  two  and  a  half  per  eent.  declared  on  the  capital 
ijdvanced ;  not  a  <Ji  vidend  made  for  the  occasion,  but  one  arising 
from  a  clear  profit  over  and  above  the  expenditure,  of  which 
•v«ty  proprietor  had  an  opportunity  of  satisfying  himself  by  a 
reference  to  the  accounts  which  were  laid  before  the  meeting. 
Thh  certainly  may  be  considered  as.  a  strong  prqof  in  favour  of 
oU  gas,  wheait  is  known  that  the  mains  of  this  establiahmast 
nm  through)  a  district  in  which  there  is  as  little  demand  for 
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li^t  «s  any  i^  tiie  ricinitjr  of  London  l  fHklk  Oomptuv*  cni* 
Ipnated  with  eiome  few  geatiemen  in  the  neighbourhood  idto 
Were  aAsdoua  to  have  the  road'  lighted  with  iU  Many  -  who 
aabscribed  did  it  without  any  view  to  proiity  wishing  onty  fbif 
ihe  advantagee  of  the  light.  Messrs.  Tinrlor  and  Hortmeau 
held  oat  no  very  flattering  ptospectSy  although  they  oontent* 
plated  that  it  might  not  l^  unattended  ?nth  profit ;  and  suok 
too  was  the  opinion  which  I  had  formed  when  I  assisted  in  pro« 
ttioting  it. 

Of  the  10,000/.  the  capital  subscribed  for,  only  8000/.  have 
.been  advanced.  Two  sets  of  retorts,  with  the  necessary  appa* 
latus,  a  gasometer  containing  8000  cubic  feet,  and  capacious 
reservoirs  for  oil,  have  been  constructed ;  seven  miles  of  main 
have  been  laid  in  various  directions,  the  total  cost  having  been 
about  7,300/.*  There  are  at  present  only  100  customers  sup* 
plied  from  this  establishment,  but  it  is  difficult  to  say,  how  many 
fights  ate  in  use,  as  the  gas  is  supplied  by  meters,  and  paid  for 
according  to  the  quantity  consumed ;  so  that  any  person  may 
have  as  many  burners  as  he  pleases.  The  average  number  in 
constant  use  may  be  reckoned  at  about  600  or  600 ;  besides 
which  there  are  about  180  public  lights  supplied  at  a  price  which 
yields  no  profit.  One  man  as  gas-^maker,  and  a  boy  to  assist 
nim,  are  ^e  only  labourers  required,  and  without  any  addi* 
tion,  these  might  supply  double  the  number  of  lights.  In  thia 
tase,  the  current  expences  of  labour,  wear  and  tear,  rent,  and 
incidentals,  would  continue  the  same,  the  only  additional  charge 
being  the  cbst  of  oil  and  coals.  In  itiy  former  statement,  wbten 
I  calculated  the  expences  at  5^.  €(/.  per  1000  feet  as  a  fixed  sttm; 
I  was  incorrect.  This  sum  must  be  constantly  diminishing  with 
the  increased  demand  for  gas.  On  the  present  scale  at  this  gas 
work,  the  expences  may  be  estimated  at  6s.  per  1000  feet;  if  the 
consumption  was  doubled,  it  would  be  only  Ss.  per  1000  feet; 
and  if  the  apparatus  supplied  to  the  full  extent  of  what  our 
capital  woula  allow  us,  it  would  be  considerably  less ;  for  with 
Ihe  addition  of  another  gasometer  and  one  labourer,  during  the 
winter  months,  I  have  no  doubt  ftota  the  observations  I  have 
made,  that  between  3000'or  4000  burners  might  be  kept  supplied. 
*IVo  pairs  of  retorts  working  8  or  10  hours  a  day,  are  found  suf- 
ficient to  provide  all  the  gas  for  the  present  winter  consumptioit^ 
umounting  to  about  6000  feet  per  ni^ht.  If  the  whole  six  pairs  ' 
Were  at  work,  and  kept  emploj^ed  night  and  day  as  they  are  in 
coal  gas  works,  more  than  six  times  that  c[uantity  might  be  pro- 
duced. If  the  Company  had  erected  their  own  buildings,  and 
furnished  themselves  with  another  gasometer,  their  capital  sub^ 
scribed  would  have  been  sufficient  to  have  covered  aJl  UieSe 

.  •  The  tian«xpaid«L,  m  'Aomtt  by  tlie  Mcooati,  is  aboni;  7,700/.  but  of  ihii  ne^jr 
400L  «i«  for  gu  metexB,  and  1G0L  for  aa  Act  of  Parliament.  It  should  b&  obsecvod 
fhat  ^  bttildiDg  has  been  elected  by  the  ground  la&dlofd,  who  receivee  sn  ikleq^te  iwl. 
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eiBp^Mesi  At 4he  Brigbtoti  C<)tLi  Gafl^W<H^]»-4i)piNil^4>r^QP^ 
hAt  been'expeiided ;  and,  I  believe;  without «  material  iaaittate 
to  their  works,  th^y  would  find  it  difficdt  to  supply  gas  for  3000 

The  report  fDom  the  ^a$-niakiet  of  the  quantity  of  gas  prpdueed 
from. a  given  quantity  of  oil,  is  equidly  satiBiaetofy«  -  This  depends 
in  a  gjreat  degree  on  the  nature  of  an  oil ;  for  an  equal  quftntity 
of  gas  cannot  be  procured  froqi  the  yenr  inferior  sorM  ai»lrom 
those  of  a  better  quality.  Whale  oil  is  mund  to  be  the  best  for 
the  purpose ;  cod  oil  somewhat  inferior ;  yet  fVom  eigbttomsiof 
the  latter  containing  2016  gallons,  201500  cubic  feet. of  gas 
were  obtained,  which  is  within  a  trifle  of.  100  feet  per  galloK. 
This  is  a  large  production  from  that  description  of  oil ;  but  I  see 
no  reason,  why^  with  good  management,  th^  samo  maantity 
should  not  always  be  produced ;  much  certainly  ^depends  'umm 
tins,  but  it  is  soon  acquired  by  practice  and  observation;  The 
regulation  of  the  heat  of  the  retorts,  and  supplying  them;  pro* 
Mrfy  with  oil,  is  of  the  greatest  importance  in  gas  making, 
Tlie  Oldford  establishment  has  been  fortunate  in.  obtaining  -aa 
Ojpieratbr  who  has  equalled  their  most  sanguine  expectaiiODfi. 
Tnere  are  inferior  oils  which  it  may  be  the  int^estofa  Company 
to  pur£;hase  from  lowness  of  price;  these  of  course  are  not 
expected  to  produce  so  much  gas;  and  lowness  of  price  is  not 
al^ayd  a  recommendation,  as  there  are  other  circumstances 
besides  variation  of  product  which  render  some  oils  less  eligible 
than  others.  It  has  been  observed  that  the  advocates  for  oifgas 
do. not  make  any  allowance  for  waste  arising  from  leakage  of 
ipes,  &c.  This,  at  the  Oldford  Works,  is  very  small  indeed, 
ne  valve  leading  from  the  mains  has  b^en  opened  during 
the  day,  and  kept  so  for  som^  time  with  the  smallest  percep- 
tible fall  in  the  gasometer. .  This  loss  in  the  coal  gas  woiu, 
if  what  is  stated  be  correct,  is  so  ^eat  that  it  is  diflBcult  to 
account  for  it,  and  it  would  seem  almost, impossible  it  should 
arise  from  escape  only.  It  is  well  known  that  coal  gas  injnres 
the  pip*9S  it  passes  through ;  which,  in  no  degree,  occurs  with 
oil  gas :  may  not  this  fact  account  for  the  difference  of  loss?    .. 

The  foregoing  statements,  I  think,  clearly  prove  -the  advan- 
tages whicn  an  oil  gas  Concern  is  likely  to  yield  in  point  , of 
pro^t  to  those  who  embark  in  such  an  undertaking.  To  the 
consumer  of  gas,  the  advantages  are  equally  palpable*  An  indi- 
vidual jn  the  vicinity  of  the  Works,  has  his  premises  lighted  up 
^41^1  oil  gas,  and  the  following  is  the  result  of  one  year's  obser^ 
vadon ;  it  is  somewhat  more  than  a  year,  but  I  will  not  consider 
the  extra,  time.  H^  has  in  bis  shop  five  large  argand  biuners 
buttling  firom  sun-s^t  till  nine  o'clock,  and  on  ^^turdays  till, 
eleven  o'clock.  In  his  counting-house,  he  has  two  burners,  and 
in  his  Warehousef  otife ;  these  last  ate  notconstaa%'Kghtedj  and 
Iteestiilnates'  them  at  one  and  ahidf,  so  that  th^  number  of  lightd 
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ttii^  V&'cK)nfifi4ere4  asj  sist'tnid  a  hall^'ithe  iivemgd  mmbep  <rf'lk)nr!^ 
;^vWniiQg  per  night  kt  about'  three  hoursi  I  estimate  jiiiB 
before  at  two  and  a  hetf-;  it  was  said  to  be  three  and  a  half:  I 
faaye  taken  the  medium  ;  this^  allowing  the  extra  time  on  Satur- 
day, would  be  20  hours  per  week,  or  1,040  per  year.  The 
aJBDual  eooei^mption  will  be  ab04)t  8,800  (i^ubic  feet,  for  whicii  at 
SOf.  per  IGOO  feet,  deducting  fite  per  cent  will  be  about  UlL 
heeHdea  the  hire  of  the  gas  meter ;  each  burner  will  consume  about 
*1',350  cubic  feet  per  year,  ^hioh  veiy  littie' exceeds  one  and  a 
't|uafter  loot  per  hour.  The  light  of  these  burners  is  fully  equal 
ix>^  if  not  eicceediiig,  that  of  coal  gas  consuming  five  ieet  per 
honr»  thus  realising  upon  a  large  scale  all  my  experiments, 
which  have  tended  to  prove  that  one  foot  of  oil  gas  is  equal  to 
ibur  feet  of -coal  gas.  The  illuminating  power  of  these  two  mrners 
lias  been  tried  by  a  gentleman  whose  accuracy  in  experiments  of 
this  kind  may  be  rehed  on,  and  whose  interest  is  as  great  in.  the 
'success  df  <voal  gas  as  of  oil  gas  :  his  trials  have  all  been  followed 
by  the  same  results.  The  cost  too  will  be  equally  favourabWTor 
oil 'gas  i  The  use  of  the- gas  meter  gives  an  advantage  over  the 
ordinary  mode  of  charging  per  light,  as  in  the  lattercase  the  coo- 
arnner  must  pay  for  a  stated  number  whether  he  uses  them  the 
'whole  time  or  not ;  but.  supposing  he  should  pay  for  six  and  a  half 
'  burners,  the  charge  would  be  26/.  and  if  this  were .  estiiaated, 
'-accordiug  to.  the  quantity  consumed  at  15^*  per  1000  feet,  .and 
"tonsidering  One  cubic  foot  of  oil  gas  as  only  equal  to  tbr^e  and  a 
•lialf  oobic  feet  of  coal  ga«>  as  1  originally  stated  it,  the4U)st  then 
^ would  be  "23/.  89.  making  a  difference  considerably  in  favour  of 
the^formery  and  likewise  showing  the  decided  advantage  of  the 
'gaa<  Meter i  The  above  statepoient  will,  I  think,  ^  be.  conclusive  lb 
anybut  the  most  prejudiced,  of  the  superiority  of  oil  gas  over 
c^al^aa  in  an  economical  point  "of  view; 

or  the  benefits  arising  firom  its  introduction  into  private 
'houses^  no  one  can  speak  more:  satisfiictorily  than  myself^  nor  can 
any  ene  mere  seriously  regret  the  necessity  I  have  been  under 
iiof  relinquisbii^  the  comfort  and  luxury  arising  from  it  in  con- 
sequence of  my  retirement  heve  onaccountiofmy  health.    The 
'  whole  of  my  h^use  was  lighted  with  it ;  and  all  the  advantages, 
igrtet  as  th^y  were,  which  I  anticipated  from  it,  were  infinitely 
•more  than  realised.    There  was  not  a  single  annoyance,  or  tlie 
sUeht^t  inkdovenience  arising  from  the  use  of  it;  while  the 
vbnlhatiey  of -the  lieht,;  the  cleanliness,,  the  saying  of  trouble^^aod 
-many  otiser  ooiti&rfs  attefiding  it,  were  a  constant  theme  of 
adfloiratiisii^  and .  now  as  constant  a  sourcj^  of  regret.    Could  the 
benefits  of  tUs  mode  of  lighting  be  senerajly  known,,  and  felt, 
:iiiid  duly  appreciated,  .1  have  no  domt  that  oil  gas  companies 
/wiouid>  be-  untvevsally  established,   and   every  /louse  lighted 
)  With  ilu^  jit  ia  difficult  to- say- what  the  ^coiiomy  of  this.mod^rof 
Ughtibg  is, '  that  mm^  <depend  •  upon  the  quautity*  of  light ;  it  is, 
however,  satisfactory  to  know,  that  there  is  no  waste ;  you  may 


fist  ilf  1%  JRkanh  o»  tke  ddumt^gei         [Mabcq^ 

bo  m -pudftm^r  an  e9<Hiomk»l  m  you  plaMei  md  v^v  mnj 
bare  deublf  or  treble  the  light  at  tha  aame  cost  a^  tallow  cim- 
dies ;  four  oc.five  times  as  much  if  con^pared  with  sperm  oil,  apd 
abo^e  twelve  times  as  myueh  if  the  compavison  be  made  with  waic 
candles. 

I  know  Bot  that  any  thing  ean  be  more  satis&ctory  in  favour 
of  any  new  improvement  than  ,a  kuccesaful  issue  of  a  fair  and 
impartial  trial ;  aad  the  results  which  I  have  now  stated,  of  a 
year's  trial  at  the  Oldford  Works,  may, be  ecjually  applicable  to 
any  other  establishment  of  a  similar  description*  It  cai^^Sfdly 
be  ereoted  on  more  disadvantageons  ^ound ;  and  if  similar  suo- 
eess  should  not  en^u^,  it  cannot  arise  from  the  planning  and 
axBcution  of  the  work,  but  from  some  other  cause  wholly  uncon- 
neoled  with  the  nature  of  the  establishment,  eitlier  from  want  of 
consumption,  or  from  improper  management,  and  to  which- aiqr 
other  concern  is  equally  liaUe,  The  gr^at  question  in  the  forii^ 
ation  of  a  ^  company  is.  Which  is  most  eligible,  coal  or  oil  ? 
Which  is  Ukely  to  absorb  the  least  capital  ?  Which  is  likely  to 
promise  the  fairest  return  ?  Which  is  likely  to  be  attended  with 
least  loss  in  case  of  failure?  Which  is  likely  to  afford  the  greatest 
aadflfaotion  te  consumers  in  general  ?  To  these  queries,  Ido  not 
hesitate  for  one  sinffle  moment  answering  oil  ga$.  There  is  not 
a  single  point  in  wbich  it  has  not  the  most  decided  advantage ; 
and  it  is  only  because  these  advantages  are  not  geneiiUy 
k^own,  or  that  they  are  disallowed  owing  to  the  gross  misstato- 
.ments  of  those  interested,  that  oil  gas  is  not  universally  adopts. 
AU  means  are  resorted  to  to  cr}^  down  oil  gas ;'  and  I  mider- 
atand  that  in  some  of  the  provincial  papers  a  warm  contest 
has  been  kept  up,  and  that  Uie  opinions  of  scientific  men  have 
been  brought  forward  to  prove  the  incorrectness  of  the  state- 
ments concerning  the  comparative  illuminating  powem  of  ti^e 
two  g^es.  It  would  be  difficult  to  account  fyt  the  dis^rep^cy 
of  opinioix  which  exists  on  this  8id>ject  (some  estimating  it  i{s 
one  to  two ;'  others  as  one  to  two  and  a  half;  some  again  as 
one  to  three),  if  we  did  not  know  that  the  goodness  of  oil 

Sas  depends  upon  the  construction  of  the  apparatus,  and 
le  mode  of  using  it,  and  that  oil  gas  of  all  the  qualities 
just  mentioned  may  be  produced.  The  gas  upon  which  I  have 
eitperimented,  and  upon  which  the  observations  I  have  before 
made  were  founded,  was  produced  from  works  upon  a  large 
scale,  erected  by  Messrs.  Taylor  and  Martineau ;  and  the  pecu- 
liar excellence  of  UieiT^  arrangement  is,  that  the  ^  proouced 
from  the  action  -  of  their  apparatus  and  retorts  is  always  of 
a  superior  quality,  which  was  most  satisfactorily  proved  by  Pr. 
Henry,  in  his  paper  read  before  the  Royal  Society.  It  is  need- 
less for  me  here  to  enter  into  a  detail  of  experiments  which  I 
was  trying,  and  which^  for  the  reasons  I  have  before  given,  I 
was  reluctantly  obliged  to  ^ive  up.  I  may,  perhaps,  take  some 
future  opportunity  of  eatenng  mor«  luUy  mto  thAt  subject ;  for 
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iik/^ft0Miatf  I  need  only  Bay^  tlMi^ ^quantity  of  Hgtil ifiey  lie 
aigmeBted  or  diinimkhed'  bv  different  modificatiotis  of  bufnen^ 
1^  lesaeniiEig  or  iacreauag  the  pressure  of  gas^  at  the  same  time 
ealargiaig  or  diiranishmg  the  extemel  hole  through  whieh  it 
passesb  Indeed  ia  measuring  the  proportions  of  light  produced 
trqia  oil  and  ooal  gas,  there  are  so  many  eivcumstanoes  to  be  coil- 
aideredy  that  no  two  experimentalists  would  be  satisfied  with  the 
resultsobtained  by  others.  The  most  satisfactory  proof  whieh  can 
be  brought  forward  is  the  practical  result  of  observations  made  by 
a.  disinterested  and  inteUigent  oomumer,  and  which  is  shown  by 
a  computation  of  pounds^  shiliings^  andpence,  more  intelligiUe 
to  those  u^usdly  mterested  in  gas  concerns  than  all  the  phiIoso«' 
phical  or  chemical  experiments  that  can  be  tried. 

I  hope,  from  what  I  have  above  stated^  it  will  not  be  supppeeA 
that  I  mean  to  underrate  the  advantages  of  science ;-  you^  hit,  I 
ain  sure,  know  me  welL.enougby  and  hlive  been  sufficiently 
acquainted  with  my  pursuU^s,  to  exonerate  me  from  such  a^ 
charge;  but  the  present  question  is  not  so  much  one  of  sdencii 
a^  it  18  of  eoonomy  and  utility ;  and  in  such  a  qiiestton^  praolioal 
experience  would  certainly  tak^*  the  lead  of  scientific  eiperi^ 
ments.  We  all  know  the  results  of  the  inquiry  on  the  fhtlkottil 
oil  question,  which  will  not  readily  be  forgotten.  It  must  have 
had  Uie  effect  of  teaching  the  public,  that  in  simdar  points  of 
dispute,  they ,  must  look  to  other  authorities  than  the  merid-diotti 
ofseientiQc  men(  and  no  aathority  can  betmore  saitisfftctoii|y 
than  that  which  results  firom  the  agreement  of  scientific  expend 
meAts  with  practical  results. 

.  I  would  have  transmitted  to  you  a  Copy  of  the  report  of  th^ 
Oldford  Oil  Gas  Company,  but  it  is  not  yet  printed :  it  dfStailik 
the  process  of  the  concern,  and  expresses  the  satisfkction 
of  the  Committee,  with  the  favourable  account  which  they  ^are 
enabled  to  lay  before  the  Proprietors,  and  bears  testimony  of 
the  correctness  of  all  the  statements  which  were  made  by 
Messrs.  Taylor  and  Martineau  at  the  commencement^  in  all  coT 
which  they  have  be^n  fully  borne  out  after  a  fair  and  satis&ctpry 
trial.  I  am,  yours,  Sec.  M.Rjcaboo. 


>»•■ 


Article  XIII* 

Abstract  of  a  Memoir  entitkd  "  An  Atientpt  to  ascertain  the 
Chemical  Composition  of  those  Minerals  which  possess  tht  same 
Crystalline  Form  as  Pyroxene.'*    By  H.Rose.* 

•  The  author  of  this  paper  observes,  that  there  are  many  mine- 
lals  which^  from  whatevei^  place  obtained,  always  possess  the 

*  *Fiom  Schweigger's  Journal,  vol.  y.  New  Series 


Mme  6|R(i^wA><»9«tjilWI^  Pf  this  agreement;  hf^nMices 

feldspar:  ^a  emerald  as  examfle«;  but  there  are  other  ^^urab, 
as  pyiQQXfmei  auiphibpley  garnot^  and^  mica,  whicb»,»  possf^icg 
fiimilar  forms,  wherever  they  oqcut,  differ greaO v.- iflv  t|»4ir(fom* 
position.  This  last,  mentioned  circum^tcaic^  Jm*  o^f^s^tned 
great  difficulty  in  arranging  minerals  according  to  tb^ir^ifompo- 
sition.  ...  -  - 

It  is  observed,  that  M.  Mitacberlich  has  removed  much  of 
this  difficulty  by  showing  that  certain  bodies,  when  containing 
ihe  same  number,  of  >atoma,  may  eA change  their  places  fn^^om* 
pounds  without  inducing  any  alteration  of  cr^stajUioe.,iorpfL ; 
according  to  .M^  Mitscherlich,  most  oxides  which  K^ontain  two 
atoms  of  oxygen  are  isomorphous  ;  and  although  bis.e\perija[:i^oisi 
were  made  with  artificial  s^lts,  it  is  p]:esumed  t^t  th^  ^a^np' 
obtains  with  respect  to  crystalline  minerals. 

To  ,i}|ttatr^te  t)iis  positiqp,^  M.  Rose  has  observed .  th(at;  the 
analya^s.pf  different  specimens  of  pyroxene  show,  thafc^aU (mine- 
rals whjp^  have  the  crystalline  form  of  pyroxene  are  biaUicjatea 
of  the  four  isomorphous  bases,  lime,  maga^sia,  .pr^f^qxidci  of  iron, 
mid  protoxide  of  manganese;. in  all  these,  t^^  03i|ygen..a{  the 
..base  is  to  that  of  the  silica  as  .1  to  2.  If  the  reasoning  of 
M.  Mitscherlich  be  applied  to  the  analysis  of  various  substances 
claused  by  Haiiy  witn  pyroxene,  it  will  be  observed  that  they 
agree  in  (imposition  with  that  substance; '  viz.  augity  malacoliite, 
sahlite,  baikalite,  coocolile,  « alakit,  •  mussittt^'  -  ■  diopsidey  ^  laikd^ 
fassaite. 

The  following  analyse  were  made  by  M.'  Rose*  in  ProfiiBerr 
zelius's  labpratery  at^^tocUiolm,  and  most  of  them  w^i<e  several 
times  repeated  ;  the  minerals  which  possess  the  erystalline  JTorm 
of  pyroxene  are  classed  by  M,  Rose  under  tile  f<dk>wing  heads  : 

2.  Pyroxenes  with  lime  and  protoxide  of  iron  as  bases. 

3.  Pyroxenes  with  lime,  magnesia,  and  protoxide  of  iroin,  as 
well  as  some  protoxide  of  manganese  as  base. 

'4»  Pyrbxerteawith  Ikne  and  protoxide  of  mangahetete  Wfes,,. 

1.  Pyroxenes  with  Lime  and  Magnesia  as  Bases. 

The&e  pyito*eries  ttre  tribsBywhite^  and  form  the  cJolbitiiess 
and  usually  transparent  malacolites,^  which  are  sometinleif,  by 
slight  adinixtures,  yellowish  aiid  greenish.  The  ^6portt6n  of 
lime  and  magnesia  is  in  almost  all  which  have  been  analysed 
very  constant^  both  having  the  ^me  quantity  cfoxygetiy^and 
together  half  as  much  as  the  siUca.  *  •       •., « i  ^ .  ■      . .  ? 

White  Malacolite  from  Orrijervi,  in  Finland. 

^}fit^y^tii^m\Y  gi:ey?9l^.  when  mixjed  ;with  gt1^na:;:<QC0urg(  liu 
large  crvrt^lfPStff^**^*  with  disti^ot  cfe^v««e/lfe0dlillard»»'ti»d. 
very  translucent  at  the  edges,    l^x.  Rosens. a»i4y^i§t gives  s^-^A 


lite*..;.,,;.,,.,,,,  24-94 ,,f.,t.t    70 

Ma^esifi.  ,,««.,,,;,  18*0     •*«! tt tt f«»«»*    6-97; 
Oxidie  of  mangaaeBe  •  •    2*0.     . 
Oxide  of  iron  with  mag- 
nesia      1*08 


100*66 

Tellow  MahcoUte  from  Longbansliyttan,  in  Wermehnd. 

It  occurs  with  red  silicate  of  manganese  in- magnetioal  iron 
ore.  Its  colour  is  yellowish;  its  powder  of  a  lighter  colour; 
it  is  semihard ;  gives  with  difficulty  sparks  with  steel ;  is  trans- 
lacent  at  the  edges.    M.  Rose's  analysis  gave 

.  *  •  < 

'  Silica 55*32  containing  oxygen  27*82 

Magncfsia 16*99   6-58 

Lime 23-01    6*46 

Oxide  of  manganese  ..     1*69  .  , 

Oxide  of  iron  ,....,.,     2*16 


.  99*07  I 

.  .        .         ,•    •  •  •  '  . 

<  •  ■  • 

.  M.  Hissiiigeff  has  analysed  another  malacohte  from  Longban*- 
sl^ttan ;.  the  composition  is  nearly  the  same. 

Silica.  »..*!. 54' 18  containing  oxygen  27*25    ; 

Magnesia ...17-81   6*89' 

Lime •... 2272... ;.    6-38 

Oxide  of  manganese.  »•    2*18  -  •  - 

Oxide  of  iron 1*45 

Loss  by  heating 1*20 

99*54 

M.  Bo98dorf,  of  AbOy  has  analysed  a  white  .malacolite  from 
Tammare,  in  Finland,  which  gave  the  following  results : 


•••«•• 


^     Magpe»ia.,.« 
,  , .  Alfimina^ « •  • « 

Oxide  otiron. 

Loss  by  heating  • . 


•  •  • 


•  • ..  54* 83 containing  oxygen  27*58  .  ; 

•  •  •  lo*o6    ..»••»•.%••>•■««'  ^7ho  J.,  •  'j 
,^.    ,0-28 ..  ,,  .  .        ..... 

•  • «  ; .  y  yy  ( <     ■    •     ,      , » » 

• ...  .  0*32     »  ,         • .  ».,    .    '<..'»..  5,  < 


99*73  ., 


Tk»  Gonnt  of  TroUe  Wac^tmeister  analysed  a  white  ttkilacO" 
ISfc&irow^^Aftl  Tyotten,  in  Norway ;  itii  com^ioSiitioh  was,  ' 
New  Shfries,  you  Y.  <i  f 


^m.  ..*.  I  «..<  t  .<••  57*40  cwteiaiag  oig^^Ba  88*87 

lime.  .i...... 33*10  9*48 

Magnesia... ...16*74 6*48 

Alumina 0*43 

Protoxide  dliion.  ....  '  0*20 

97-87 

Pyroxene  from  Pargas  gave  Mr.  N«  Nordenskiold  the  follow* 
ing  compoftitioii : 

"Silica.  ••.«»«.•••*••«  55*40  containing  oxygen  27*7 

lime 15-70  ..•. 4-4 

Mj^eflia. 22-67   9-3 

Oxide  of  mang^ese  •  •    0*43 

Alumina > 2*83 

Oxide  of  iron 2*60 


■»  »  ■<  I 


99-43 

■•    2.  Pyroxenes  with  Lime  and  Protoxide  of  Iron  as  Bases. 

Hedenbergit  from  Tunaberg,  in  Sadermanland.* 
The  colour  is  greenish-black ;  it  is  semihard  in  a  high  degree* 
It  occurs  among  the  masses  thrown  out  from  a  mine  which  is 
now  deserted  (MarmorsguiVan)  not  far  from  the  cobalt  mines  at 
Tunabergy  together  with  quarto,  partly  pure  and  large  foliated  ; 
partly  granular  with  magnetical  iron  ore.  M,  Rose's  analysis 
gave  the  following  result : 

Silica ; .  • ,  49*01  containing  oxygen  24*65 

lime 20*87   6*86 

Protoxide  of  iron 26*08   ♦.*•    6-83 

Magnesia  and  oxide  of 
manganese  .7 ;.    2* 


98*94 

3.  Pyroxenes  with  Ume,  Magnesia^  and  Protoxide  of  Ir(m,  ^9 
JoaseSf  together  withmore  or  less  Protoxide  of  Manganese. 

In  these  varieties  of  the  {^rojiene,  a  constant  propoition  of  the 
bases' is  wanting  4  and  there  is,  dierefore>  a  great  variety  ih  the 
composition.  Among  all  varieties  of  this  series  of  pyrokenes, 
there  are  not  two  which  have  their  bases  combined  in  the  same 
.proportion;  even  pyroxenes  from  the  same  place  vary  intheircom- 
positiofi :  aUj  however,  follow  the  law  wfaion  M«'Rose  discovered ; 

*  HecLenberg  discovered  this  minenl,  wfaidi  he.  likewise  first  aaalyied.  The  re- 
sult of  his  anuysis  is,  however,  very  different  ftom  Itf.  Rose's.  Specimens  which 
WflM  obtsined  from  Prof.  Ber<silvt*s  ooUection  were  first  uiiilysed,  and  whenhoM  tadi 
M  M.  Rose  brott^t  with  him  ttom  the  place.  BoUi  aoalyae*  agxtcd  oonpflfftriy  in 
'^  '  multi. 


IflSSi]  He  Mmi  Cry^^Mne  Farm  oi  Pyr^em^  887 

ihf  otygw  of  allMdM  \mM  betog  equal  to  om  balf  of  ihiit  gt 
tha  siHca.' 

Green  Maldcolite/rom  Bjarmyresoeden,  in  DaUcarUa. 

Its  colour  is  leek-green ;  the  powder  greenigh-yellow ;  it  is 
semihard  in  a  high  degree ;  and  on  the  edges  scarcely  translu- 
cent. It  occurs  in  magnetical  iton  ore.  The  analysis  gare  the 
following  result : 

Silica 64*08  containing  oxygen  27*^0 

Lime.. 23-47   .....;........    6-69 

Magnesia 11*49   ••••#•    4*46 

Protoxide  of  iron 10-02   2-28 

Protoxide  of  manganese    0-61 

99-67 

Green  MalacoUtefram  Bjarmyresoedenp  another  Variety* 

It  is  scarcely  different  from  the  former  in  hardness,  colour^ 
transparency ;  in  streak  and  lustre ;  it  is  in  fact  almost  complfltely 
Uke  tne  former^    The  analysis  gave  the  following  result : 

Silica.  «..••••• 54*55  containing  oxygen  27*45 

Lime 20*21 6*68 

Magnesia.  ..........  16*25   i. ......    6*90 

Protoxide  of  iron 8*14.... •    1*85       * 

Alumina  ..•••••••. ..    0*14 

Oxide  of  manganese  « •    0*73 

,         i9^ 

Blatk  CrytialUzed  Pyroxene  from  Taberg,  in  Wenmhmd* 

Its  colour  is  raven-black ;  the  powder  greyish-green ;  it  is 
semihard ;  opaque ;  occurs  on  a  bed  of  iron  ore  with  epi- 
dote,  asbestos,  and  tremolite.  The  analysis  gave  the  following 
result : 

Silica.  ••«•.. 63*36  containing  ojqrgen  26*84 

Lime .......22*19   6-23 

.  PBOtOKids  of  iron.  .*•.  17*38 ♦•    3-96 

Magnesia 4*99 1*93       ; 

Ma^ilasfs*..^.  •«••••    0-09 

If  the  magnesia  is  not  taken  into  consideration^  this  pyriHtetie 
txelongs  to  the  second  division.  Even  in  external  appearance^  it 
is  like  the  hedenbergite,  which  belongs  to  that  divinioa* 

Green  Sdhlitefrom  Sahla, 

The  colour  is  light  oil-green;  the  powder  white.    It  gives 

«3 


sparks  with  the  steel,  but  i^th  difficulty.  It  is  in  a  high  ^egree 
translucent  at  the  edges.  Occurs  in  calcareous  spar.  It  WM 
analysed  by  M.  Rose,  and  the  results  obtained  were : 

Silica.  « • •  •  54*86  containiog  oxygen  27*66 

Lime.  • 23'67 6-62 

Magnesia ••:. ••16*49  ..••• 6*38 

Protoxide  of  iron 4*44   • 1*00 

'  Manganese %  •  • .  •    0*42 

Alumina  ••• 0*21 


99*99 


The  composition  of  this  mala^olite  is,  if  4^  per  cent,  of  protox^ 
ide  of  iron  are  not  taken  into  consideration,  the  same  as  those  .of 
the  first  division.  Before  the  blowpipe  also,  its  properties  ave 
completely  like  Aem.  There  occur,  however,  at  Sabla  other 
kinds  of  sahlite,  which,  though  similar  in  external  a|^arance 
to  this,  are  quite  different  m  their  chemical  properties  .imd 
eoittposition ;  while  the  sahlite  just  now  described,  and.jitt 
odier  malacolites.  of  this  composition,  are  e^ily  fusible  IMpre 
tfie  blowpipe,  these  are  almost  entirely  infusible ;  and  if  reduoed 
powder,  it  merely  agglutinates  a  little.  In  a  small  glass  tube, 
they  blacken  on  th6  first  action  of  the  flame;. in  the  opep 
fire,  tl^y  become  white. 

The  colour  of  these  sahlites  is  the  same  as  that  of  the  be- 
fore mentioned,  but  their  lustre  is  much*  less,  and  :80  soft 
that  they  are  scratched  by  the  nail ;  while  the  other  sahlite^ves 
^arks  with  steel.  They  occur  in  carbonate  of  lime,  ana  as^ 
usually  penetrated  by  small  veins  of  galena.  The  analyst  of 
these  sahlites  occasioned  much  trouble  in  ascertaining  tbeb  tn^e 
nature.  I 

..  One  of  the  'purest  specimens  is  in  the  collection  of  Prof.Be^- 
telius,  who  was  kind  enough  to  supply  as  much  of  it  ..as 
was  sufficient  for  a  chemical  analysis.  This  sahlite,  after  hsiviog 
been  deprived  by  diluted  nitric  acid  of  calcareous  spar,  lost  on 
heating  in  different  exp^ments  4*15,  -4:92,-  4*34,  and  4*)1 
per  cent,  which  •  distinguishes  it  sufficiently  from  .  the  ootiHt 
m»n  ihalacolite,  of  which  the  loss  in  the  ftre  never  ^mioiiuts  to.oiie 
per  cent.* ..•<*.    •  . .    -  * 

The  powder,  after  being  heated,  had  a  browil<red  oclottr,'and 
gave  the  following  results : 

.  •  The  haid  MliU«e  lost  in  ^e  firo  0*48per  oem. ;  ihe  fim  ymtlf  oiik^m4utilim 
inm  BjoTmyrcsoeden  only  0*12 ;  Uie  second  O'SS ;  and  the  hedenberg^te  0*7.  Thiif 
litter  nshiem  when  heated  in  a  imaU  glass  tube  by  the  Ump  of  ihfc  plans' Uoimi,'. 
gbM  o«t  a  lOttr  lujuid  whkh  letmi  to  cimtam  fluo^ 


•  ■  f 


' 


^_^\  %i{\ci  ':.  ]:\ .:...:..  e^-Sil  containing  oxygen  ^l-^O      * 

lime. 6'18  .,.••.. 1-45      ' 

Magnesia 26-26  ..,:.... . . . . . .  1016 

Protpxideofiron.  .•..    4-36   ., 098 

Oxide  of  manganese  « .    0*82 

99-83 

It  is  clear  that  a  great  surplus  of  silica  exists  in  this  mineral^ 
and  that  it  is  not  abisilicate.  This  exception  to  t^^  common 
role  which  existed  in  every  other  analysis  was  unexpected. 
M.  Rose  repeated  the  analysis  twice,  but  always  obtained  the 
;fiitaM  result.  Fragments  of  it,  when  distiUed  in  a.sHMtU  appara 
fliffy^reeitt  water^  which  did  not  chang^e  ant  of  the  test  papers. 
Mb  Itose^deiavoured  to  find  fluoric  acid  in  this  sahlite  by  meittug 
it  with  (Carbonate  of  soda,  dissoMng  the  mass  in  water,  evaporating 
th^'liqmd  to  asmall  bulk,  separating  it  from  the  siHca,  supersatu** 
ifniing  it^^  with  muriatic  acid,  mii^^  it  with  excess  ot>  ammonia^ 
and  adding- muriate  of  lime,  after  which  Ihe^yessel  wasioareftdly 
dosed.  No  precipitate  of  fluate  of  lime  appeared/ not  even  after 
fieVcfrial  days  ;  ana  only- a  trace  of  silica  was  deposited."^ 

A*  considerable  quantity  of  another  sahlite  was  distilled  in  a. 
{lorcelain  retort;  the  loss  amounted  to  3*17  per  eent.  Water 
was  distilled,  and  at  last  fumes  passed  through  the  aperture 
uf '  the  receiver,  which  smelt  like  a  mixture  of  sulpnurous 
and  sulphuretted  hydrogen.  The  water  in  the  receiver  was 
i&Hghtlyisbur;  when  saturated  with  ammonia,  and' slowly  eva^ 
|M^Wed  in  a  stbve,  it  left  duly  a  small  trace  of  salt  of  ammonia, 
Mrhi^,  when  lieated,  evaporated  like  muriate  of  ammonia,  and 
htfbte  the  blowpipe  with  silica  and  soda,  gave  a'  brown  button. 
By  another  distillation,  when  the  receiver  was  kept  very  cold, 
a  fluid  was  obtained,  which,  in  the  beginning,  was  turbid,  smelt 
iof  sulphur,  and  on  being  saturated  with  ammonia,  visible  traces  of 
an^hur  were  thrown  down.  When  the  sulphur  had  been  sepa* 
mt^d,  this  solution'  was  evaporated ;  the  same  salt  remained  as 
b^fbrey  the  brown*  colour  which  it  communicated  before  the 
blowpipe  to  the  glass  of  silica  and  soda,  proved  to  be  sul« 
phate  of  ainmonifu  •  This  sulphurous  acid  evidently  derives 
Its  origin  from  the  sulphuret  of  lead  which  occurs  dissemif 
naled  in  the  sahlite.  llie  very  insignificant  (quantity  shows  that 
it  cannot  be  the  produce  of  one  of  the  constituent  parts  of  the 
sahlite  (the  water  of  a  perfectly  pure  sahUte,  of  which  the  analysis 
ha^  b^en  communicated  above,  did  not  contain  any  trace  of 
i^}^  ,  Besides  the  sulphurous  smell,  an  empyreumatic  piifj 
was  observed  in  the   water>  which,  is  peculiar  to   the  water. 

*  When  the  liquid  which  had  been  sepuated  from  the  ulica  was  evypwated  tp  ft 
small  hulk,  and  a  mixture  of  sulphuric  add  and  alcohol  poured  on  it,  it  burned  with  a 
green  flame,  which,  however,  depended  upon  the  muriatic  ether,  and  not  on  botacic 
acid. 


StSO  Jf«  JMe  on  th<M  Minerali  wkichpomus     [MiBtfi, 

obtejned  firom  all  magnesian  minetak,  as,  for  example^  ser- 
pentine. 

It  was,  however^  neces'sary  to  ascertain,  whetHer  the  whole 
loss  in  the  fire  consisted  of  water.  A  quantity  of  another  speci- 
men was,  therefore,  distilled,  which,  in  difierent  experiments,  had 
lost  3*09,  2*99,  and  3*25  per  cent,  oh  a  red  heat,  in  a  porcelain 
retort  with  a  receiver,  to  which  was  adapted  a  tube  with  muriate 
of  lime.  This  experiment,  which  was  made  with  the  greatest 
care,  was  decisive^  for  no  gas  was  given  out,  and  the  los^  of 
weight  of  the  retort  answered  completely  to  the  increase  of  the 
receiver,  and  the  tube  with  muriate  of  Ume.* 

Fragments  of  the  specimen  which  had  served  for  this  expeii- 
meot,  were  employed  for  two  difierent  analyses.  The  fragments 
for  the  first  analysis  were  taken  from  one  end  of  the  large  piece ; 
those  which  served  for  the  second  were  from  the  opposite  end. 
Hie  result  of  these  two  analyses  was : 

Siliea.  ...^i 58*08 Qontaioiog oxygen 29*21    .. 

Lime 11*24 3-16 

Magnesia  with  manga- 
nese  22-28  V    8-62 

Protoxide  of  iron 5*30  V20 

Alumina  • '••••«•    0*47 


97-37 


Silica. « 58*30  containing  oxygen  29*32 

Lime 9*89  ...•    2-78 

Magnesia 24*22  9-37 

Manganese  *•••••##«•    0*68 

Protoxide  of  iron 4*24  0*96 

Alumina  «.,••«*•••»•    0*11 

97-44 

If  3*  11  per  cent,  of  water  are  added,  which  is  the  mean  quan- 
tity of  the  loss  that  the  mineral  sustained  by  a  red  heat,  a 
small  increase  is  obtained  in  the  analysis.  Though  the  oxygen 
in  the  surplus  of  silica  is  equal  to  that  of  the  water  obtained,  and 
it,  therefore,  might  uppear  proper  to  consider  the  hydrate  of 
silica  as  isomorpnous  with  the  form  of  the  pyroxene ;  yet  no"  true 
hydrate  of  silica  being  either  found  in  nature,  or  produced  by 
art,  there  exists  no  reason  why  it  should  occur  here.  It  seems 
as  if  the  distinguishing  property  of  those  sahlites,  which,  on  being 

exposed  to  heat  in  a  covered  vessel,  become  black,  give  out  water, 

• 

*  The  quantity  of  purified  sahlite  which  was  used  in  this  experiment  weighed  35*916 
MRitMi.  The  mort  had  last  l»IS8  grammtt ;  the  vecerrar  had  gained  i*idl,f  |uid 
iia  «ol)#  fvUh  muiiate  ef  lime  IH)00  gramme. 

•f  The  number  is  most  piobabty  0*  1 51  .-^  UAiU 


and  m  aft^jtw^f  cU  whitei  and  wjii^b  are  not  fiuiible^pr  who^^  fm^ 
bility  diminiahes  in  the  same  proportion  as  the  water  they  contaiii 
iner^^^^i  depends  upoi^  an  infusible  mineral,  which  contains 
water,  and  i^  the  fire  becomes  firs j.  black,  and  afterwards  white. 
Soap  stone  and  noble  serpentipe  ai^Q  i^asUy  recognised  b^  these 
pn>perties,  and  these  with  oommpn  serpentine  occurring  in 
gr/oatqaantity  with  the  sahlite,  it  is  clear  that  these  varieties  ot 
sahUte  are  nothing  but  pyroxenes ;  that  is  to  say,  bisilicates  of 
lime  an4  magnesia  combined  with  variable  mixtures  of  soap 
ptoae  or.  noble  serpentine,  of  which  the  first  is  a  trisilicate 
IRthout  water ;  the  latter  a  trisilicate  with  water^  Neither  soap 
itoM  noir  s^rp^ntip^  has  the  least  tendency  tp  crystalUzatibO| 
tboufidi  botl^  are  <^emical  compounds;  tney  are,  thereforo, 
no  <;w9tacle  4i0  the  pecuUar  crystallisation  pf  the  sahlite,  .it 
boing  already  JM^pwnfrom  several  examples,  that  both  soap  sto^ 
and  serpentine  possess  a  peculiar  tendency  to  assume  the  Cflr^. 
taUme  foisa  of  other  minerals*^ 

Reddish-brown  JUTalaeoUtefrom  Degaroy  in  Finland,  tmdd^ied  by 

Prof.  Berxeliui. 

■  Silieat  * «»•*••  50*00  containing  oxygen^$'l^ 

lime .-•>•..  J20-00  ..,...,...,.,.    5-62 

Magmsia.  .,.•••,.»«    4^50  ,...V7i 

Protoxide  of  iroQ 18-8d , i'29 

PiotDjdde   of  'manga** 
iiese 3-00  t, 0*66 
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Proceedings  of  Philosophical'Soeitties, 

BOYAL  SOCHSTY* 

Jan.  23. — ^The  reading  of  Mr.  Macdonald's  Observations  on 
Magnettsm  was  resumed  and  concluded.  The  principal  subjects 
of  them  were  the  phsenomena  of  the  variation  of  the  nej^dle,  to 
iM^oount  for  which,  an  hypothesis,  in  some  respects  new,  w^s 
proposed  by  the  author.  It  would  appear,  he  observed,  from 
Capt.  Parry's  discovery  of  the  north-west  magnetic  pole,  and 

•  M.  Eose  distind^x  found  afterwards,  on  closer  examinaiioii,  inonespedmen  of  ihese 
iahUtes,  serpentine  mixed  with  it,  wbicfa,  from  Its  exterior,  htadlkf  wmdd  knre  |m«I  4it« 
liBgaiAdbk  fim  4bc  fiUite,  had  In  B0(  ffupj^ 
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fam  aAer.eiroiimitanoesy  1^'triiaft  W9  cdl  the  wiriuiimttfihB 
neiedle;  is,  ia  htt,  no  rariation  at  all,  ^a  that  the  novtii-pdle'iof 
th^  earth  may  not,  in  reality,  posseM  any  majrneftic  aAtiMlien. 
The.fiitaaiion  of  thepole'diacoveced  by  Capt.^Jrarry;  by  arougk 
4oii^otation  from  the  amonnt  of  the  dip  at  various  spots  in  Hs'Tkiir 
.ility^  99  ffi van  by  him,  is  at  the  intersiection  of  73^'  novtti  latitiid!^ 
jMift  'lOr'  wrest  longitude.  Mr.  M.  has  asoartainedv  thattfai 
oscillations  of  the  needle  are  tsochronovs ;  and  afa<>y  that'^fiwft 
the  north 'pole.of  a  magnet  is  presented  to  the  soath  Dole  «£ ^e 
needle,  the  oscillations  describe  segments  contanuafiy  mcnaaim^ 
hat  are  still  performed  in  equal  times:  now  if  theiiorth  pole  of 
the  etrth  brave  any  attraction,  theosciUationsofthenedfl^  viMH 
jqpKUL  the  line  of  no  variation  in  the  neighboorhood  ef  the  lulrtb- 
weot  pole,  which  was  crossed  by  Capt.  I^any;  ooflbt  to  beacc^elki^' 
rated  on  approaching  it ;  and  by  tais  means  the  t&icb  mif  hi 
stteertained* 

Mr«  Maodonald  supposes  that  ike  north-west  magriustic  pola 
bMiai.rojbatory  motion^  piodudng  thetwoliikesof  nnvariatidaiitt 
the  northern  hemisphere,  and  uiat  during  the  169  yeaniy  boik 
16&7i^  I8\6f  in  which  the  needle  was  advancing  tothewealy  it 
desicM4b^d  oUe-ibarth  of  its  orbiU  This  theory  ^  thomotioo  of 
the  pole,  he  remarked,  required  one  oUection.to  be  obnaifed^^^ 
the  supposed  solidity  of  Uie  earth  e  but  of  thia  opinioit,  he 
atatedy  there  was  no^  aiom  physical  proof  than  of  the  cbntaury 
one  i;  the  subject  was  one  of  the  hidden  seoreta  of  Oadnever  tx) 
l^diseoveredk  The  Mosaic  records* indiicate  tha^afth  to  be  fiitt 
^•water^  eontained  as  in  a  shell;  and  man^  paaaagiBa  of  Scrips 
tiiie  might  ba.  adduced  to  confirm  this  indication ;  the  mode  m 
which  the  earth  must  have  acquired  its  figure,  and  sevenl  aattxK» 
Homiioal  faota,  likewise  tend  to  show  that  it  does  Jiot  eonsiat.  tof 
(Kdid  mutter  inpreasitng  in  density  to  the  centre.  ~? 

.  Mr.'M^  sapposaa^^t^here  ia  also  «south««aat  magnetiopole^ 
by  the  rotation  of  which  the  two  lines  of  no  variation  in  the  aontji:^ 
(SKa  hamisphera  are  produced ;  Capt.  Cook  camef  to  a  spot  whfere 
th0  dip^amotmted  to  rather  more  thim  70^ ;  and  this  pole  ma^ 
be  diSQOivered.  or  approximated  to  by  saiKng  in  the  hne  of  no 
variation  at  New  Holland,  b4  far  as  the-  ice  wiU  permit.  The 
tJrcKtastBQiee  that  the  aurora  borealis  is  nev^r  seen  to  rise,  in 
Giaeolatidt  /either  in  the  north  or  kiorth^est,  but. in  the  south^^ 
Itast  ot  -^1^/ was  cited  from  Crants's  History >  in  oonfirmatioit  of 
thia  idea  of  a  south-ea^  magnetic  pol&. 

;  In  his  former  papers  on  magnetism,  inserted  in  *  the  PMlosb« 
phioal  Transactions  fot  1796  and  for  1797,  the  author  had 
itdcqpted  Dr«  Haley's  theoiy  of  four  magnetic  poles  i;  bat  >twd  of 
tbe^e^i^  ii.hadaince  been  found,  did  not  e^ist  where  they  Were 
stated  to  W»  In  thoae  papers,  likewise^  he  had  aaoribed  certrtsir 
eiSaeU.tQltbe  Kictionr  of  the  sun's  rays  upon  theeartiiy  which^  ith 
40nmft99fcitj^i  8i(  M*I>wy'^  electipof^mi^aeticaal  disoav^ries^ha 
wli9f«aw'idi^^Mad^  itttrih)^ ito^galvftaiG.^agnMji  ;dlhQ  diu^^ 


r  , 

I 

lif  :4h9  MA/i  as;  ittcUed,  its  increase  from  >M«fch  to'Ooiobcir 
seeaoBd^io  provB.  ^Mr.  Maedonaldfoirther  auggesteil/ Aai  a 
isHignedoal  ratteryiai^t  be  coMtruoted,  perhaps,'^  (a  inoMr 
mwEkgemenb^ehfowUi^e  andiiegaditepoteB ;: and  ii^ndlamd'^is 

Bi(»twiib<iexprea8iiig'liis  hopeB,  tfaii^i^t  hik  kadalndsedmkill 
d:adiaeitepatsQe<Uie  inib)<{cty  whoweMcbedter  f|iiatified  IMIi 
Udifletf  fi)r  4li^*iiKf«Btigi£oa  i^  it. 

itlTbe  Aoeiet^  tlieu  adjoamed  oyer  the  anrnvensarf  of  ttie  «u^ 
^dottr^f  Kttm.'Charles  i.  > 

:c  JReii  6j-<^  fitter  to  «be  Presid«iit  from  Sir  Tkottiali  Briibaiicf, 
Kritv  JBRS. 'dajted  Govenunent  Boaae,  Payamatta/llewiSoMlk 
9ai«a^  8e^46^  1832. <  .!»  tkis  n^ere  commttnidated  th^^tatu 
ol4ln!ifimix>b8C8irations  mdde  at  the^Observaloty  at  PaiiainiKiti, 
hfNtjK  eiliailaa  Hanker;  ikey  related  toth%  obUqititf  of  tb6 
ecliptic  at'  Paramatta,  to  the  (ongitndes  of  Paramatta  anid  SM^ 
wk^  to  tine  rediteoveff  of  M.  Eaoker'a  trieariiid  oomcNr,  M^  to 
Aefien^'-of  Katef^a  invariifole  penMum  vibrating  aetednda^t 
fiidramatta^  ■  i'«-..ri.  j -,  i" 

u  Afe  4Jie  raaane^meetiii^  was  read,  An  Aceomit'Of  some^C^^ 
diaeoivered  in  the<  Limestone  Qnarries  at  Ovesilon*;  by  J;  WiikU. 
bey, 'Bafi  in.«  lettisr^toi.  Barrow,  Esq: FRS; 
viTlmiwo  caivses  desoribed  in  this  pdper  w^re  discotar^'at  ^ 
akration  of  S3  feet  tabote  ^tbe  sea  at  high  waiter<  in  slNfto^ 
tidva^^'Sn  di^  qaarnes  upon  the  OaNwater/'  from  whiisn  m^ 
Htdms  cta^pknyed  in  the  Breahwaliar  -  is-  procured; 'OHe^'vi^iik 
tbiid^  lincNtiwith'Stalactite,  and  the  bones-itMeontain^^w^ 
imbedded  in  clay  and  rubble ;  in  the  other,  -^tim  adhetid  to-'lht 
stdeari;  Jtkesift:  isBOfH' communicate  with  ^each-'Otnerliy  af' sorb  Cf 
gfttteryv' which  opens  to  the  face  of  the  q«Atn7'>aboitt>th^e«Mr'of 
a  man's  body.  They  have  been  exaanoed  by  Ihrofv  BueUand 
loddc^Jiil  Waniurlon;  Thmribnn  and  positien  "Wiere-  ittttstmted 
b^stJrewiagaunexed  to  thepaper. 

oisAionte^  to'Mr.  Whidfay's  papery  was  A  Description  of  tbe 
Bones  found'  in  the  Caves  above^inentioned ;  by  Mu'  W.  CUft| 
Cajteervator  4fith&  Museum  of  the  Bk>yal  College  of  Sutgedns; 
eommuninatedby Sir- £. Homely PRS.  ;  ' 

Mi  The  contents  of  the  oaves*  thscov^red  at  Oreston  in  tSiO  and 
ISSQ^  whichibad  been  described  in  the  Phifosophical  Tranaae^' 
ibHpferi8l7and<fbvl^r>  wer^  aitogetherdiff»ent  fromthosi^of 
the  present,  discovered  in  1822*  In  the  first  instance,  thebonM 
aU^bhkAiged)  to  a  species  of  rhinoceros  ;  and  in  the  second  tb  a 
ipebiea  -  of  beanr>  ^na  to  an  unknown  antelope  or  deer  t  tiiose  now 
tedar  ^consideration  belonged  to  the  known  and  existing  g^lielra 
of  the  px^  the*  deer,  the  horse,  the  fayasna,  the  wolf,  arid  the  font: 
Seaae  of  them  were  '^nly  invested  with  stalactite,  but  the 
gi^stl»itiijuobev  were  firmly  ind^edded  in  clcrf^  None  had  besks 
gnajwadf  >«Koe)^t4h^  raiiifusv^  %:yoa;&g  welf, -which  .presMtsd 
*  inoKiio^ Ao  oanme  teeA '  mid  iueisorsi  vi  an  attnmil  seppaMitiy 
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•boet  llie  siae  of  a  weateL  The  hones  of  the  rmom  gtwamiv 
YtaouM  animaU  were  fcnmd  together;  but  those  of  the^amivom 
at  a  distaBee  Arom  each  other.  All  were  very  fragile  and  white  f 
some  were  treated  with  muriatic  acid,  and  foond  to  h^ve  lost 
ttsarly  all  their  animal  matter;  while  others  examined  by  Pro£ 
Buoklaud  retained  about  Qne*-third  less  than  those  of  Kirkdale. 
The  proportion  of  animal  matter  retained  by  fossil  bones^ 
varies  very  considerably  in  different  specimens.  In  the 
Maseam  oi  the  Royal  College  of  Sucgeons,  there  are  some  teeth 
of  the  mastodon,  irom  the  banks  of  the  Ohio,  which  have  been 
deprived  of  their  earthy  matter  by  means  of  mnriatie  aeid^  but 
Hill  showing  their  whole  form.  Mr.  G.  suggested,  that  tha 
ela>^  in  which  the  Oreston  bones  were  found,  and  whiehi  in 
theur  immediate  vicinity,  was  much  Uacfcer  as  well  as  moie 
tenacious  and  solid  than  in  any  other  part,  might  have  abstracted 
the  aainsal  matter  from  them.  They  are  so  absorbent  of  moists 
ure,  that  the  lai^est  adheres  to  the  tongue  with  suffioieak 
strength  to  support  its  whole  weight.  When  immersed  in  water^ 
much  effervescence  took  place,  and  the  bones  became  blaek  ( 
but  resumed  their  usual  appearance  on  being  dried ;  this  was 
particularly  the  case  with  those  of  the  carnivorous  animals.  In 
consequence  of  their  fragility,  some  of  them  were  broken  by  the 
workman  while  divesting  them  of  the  clay ;  whfle  others  rail  to 
pieces  on  being^  exposra  to  the  air.  In  respect  to  the  latter 
ein^umstance,  tiiey  resemble  the  tusks,  &c.  of  the  ele[Aant, 
found  in  the  sand  above  the  blue  day  at  Brentford,  Ilford,  and 
other  places  near  the  river  Thames,  whieh  divide  into  lozenge* 
shapea  or  into  cubic  fragmeti^. 

Fossil  bones  showing  traces  of  disease,  Mr«  Glift  observed,  an 
extremely  rare ;  and  he  has  never  seen  any  that  exhibited  fraor 
tares  which  had  been  healed  during  the  life  of  the  animals  > 
tiiere  are,  however,  among  these  from  Oreston,  the  metaeaipal 
and  metatarGfal  bones  of  an  ox,  which  bear  evidences  of  osu^c 
inflammation  ;  and  die  lower  jaw  of  a  young  wolf,  in  whidi  two 
abscesses,  one  on  each  side,  have  proauced  sinuses* 

The  fragments  of  shell  found  in  one  of  the  caves,  retain  Aeir 
pearly  matter,  and  appear  to  be  those  of  an  ostrea^  but  th^  an 
too  small  to  present  any  eatieftictory  characters,  not  amountittg 
to  die  bulk  of  a  single  valve^ 

A  more  pellicular  description  of  the  bones,  illustrated  wif^ 
drttwhigEi,  succored  the  above  observations.  There  are  bones 
iif  about  twelve  oxen,  with  short  conical  hems,  standing 
upright ;  and  larger  than  the  medium  site  of  the  existing  specif 
of  th^t  genus.  A  few  seemto  belong  to  a  deer,  but  this  cannot 
be  satisfactorily  determined,  as  there  iis  neither  the  head  of  the 
animal,  its  horns,  nor  its  teeth.  Some  smdl  bones  of  a  young 
animal,  apparently  a  calf  or  a  fawn.  The  bones  and  teeth  of 
about  tw^l?e  horses,  which  must  have  been  fourteen  hands  hisb» 
The  bonas  ^4lv^  ^  six  byenies,  induding  two  Jaw-bones  wi4il 
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t^etii.  The  hwM  of  seyerdi  woLves,  of'  the  stnM-MBO'ftB  ih(M 
^f  the  existing  speoies.  The  whole  of  these  renaaitis  htive  tmeft 
tleposited  in  Uie  Museum  of  the  Roy  tl  Oottege  of  Surgeons,  hf 
/Sir  E.  Home.  ?        .     •? 

>  ■ 

Some  fwrthcr'  parti6u1affi  of  the  Mjtiiny  arid  caVes,  by  Mr. 
Whidbey,  were  appended  to  Mr.  Clift's  paper.  Mr.  W.  stated, 
that  no  more  bones  were  likely  to  be  discovered ;  for  the  itJck 
containing  the  caves  was  very  nearly  worked  out;  ai|d  he 
expressed  his  opinion,  that  no  communication  had  existed 
between  the  caves  and  the  surface  of  the  country  since  the 
Hood. 

Feb.  13.-^A  Tietter  to  the  President  from  T.  YoUng'/  MD. 
Foreign  Secretary  to  the  Society,  was  read:  it  relatfed'to  Mr, 
Rumlcer's  redifecovery  of  Prof*  Encker's  little  triennial  comet, 
near  the  place  which  the  Professor  had  assigned  to  it  by  com- 
pution.  Mr.  Rnmker  first*  observed  it  on  the  2d  of  June  last, 
and  it  continued  visible  until  the  23d,  when  it  was  lost  in  the 
light  of  the  moon,  and  it  could  not  afterwards  be  discovered. 

At  this  meeting,  also,  part  of  a  paper  by  Mr.  Ooldingham  was 
read,  relating  to  Experiments  on  tiie  Velocity  of  Sound,  made  at 
Madras* 
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I.  Sj^ndid  Meteor  seen  on  Oct.  2St  ISM.    Py  Mr^  Davenport. 
(To  the  Editor  of  the  Atmait.  qf  FhUoiophy.} 

SIR,  '         London,  Jan.  18,  I8S». 

Will  you  allov  me  room  in  your  publication  to  inquire  whether  any 
of  your  correspondents  witnessed  an  extraordinarily  fine  meteor  that 
appeared  on  the  28th  of  last  October  ? 

1  was  travelling  northward  on  the  Hastings*  road,  and  gbing  slowly 
tip  Silver  Hill,  which  is  about  48  miles  south-east  of  Loitdout  bytead 
measurement,  at  about  half-past  five  on  the  above-mentioned  day»  the 
sky  being  clear>  the  moon  shining  bright,  and  nearly  fbU,  the  sun 
below  the  hoHeon,  but  the  twilight  still  strong ;  I  sa«r  on  a  sudden  in 
the  sky  about  north«east,  a  luminous,  ball,  of  full  one-third  the  apparent 
diameter  of  thfe  full  moon,  giving  a  remarkably  brigbt  and  whit^  light, 
lis  height  above  the  horizon  I  consider  to  have  bc^en.about^^^  DU( 
being  myself  on  a  steep  ascentj  I  could  le$8  easily  judge  of  this.  '  tt 
passed  towards  the  west  in  a  horizontal  direction,  and  the  line  of  its 
motfon,  while  I  saw  it,  subtending  ah  angle  of  above  20^,  during  about 
eight  seconds  *  of  time.  Unfortunately,  it  passed'  behind  a'  Ibkded 
'  waggon  ;  but  as  1  pushed,  on  to  regain  the  view  of 'it,  f  thou]^t  (but 
ivas  wk  eertiiSn)  that  I  saw  a  Iklntremaihder  of  it  fbr  an  initant; 

If  fhle  metfMxr  rtioUld'  have  been  -obserred  from  any  distant  places  Vo 


tlM%/=tx>ikipii40Wi  utAe  apparwil  moKofi*  cKrecttoli,  HckA'htliMaf^^  4tt 
hei^t  «bo««  tllevftfA  ean  be  ertittttted,  I  wiHencbuYmu^,  wbeti  I  tie^ 
Wsll  tkt  spoit  to  atcertaiik  its  relntive  barings  and  apparent  idtiUide 
nirti  gi«aterac€ttracy  {  as  I  can  fix  on  the  spot  on  the  roadfj^oa^  wlficii 
I  viewed  it,  and  also  on  the  objects  in  the  line  over  which  I  traced  it. 

I  anil  Sir,  your  obedient  servant, 

RicHAan  DaVemfort. 

H.   AmijfnM  of  Ae  Adien  efected  from    Veswokts^   during  this  latB 

Eruption.    By'Ptof.V.  P^p6i  of  Naples. 

.  •        .     ,  .  •  It.. 

.Ij^  ten  ounces  of  thes6  ashes,  which  correspond  to  6000  0^^f^  tb^re 
ai9o„acipQrfUog  to, this  extraordmaiy  analysis,  1S6  grains  of  ^aUJM^  sub* 

8i|lphate  of  potash.  .•••  ..V.  ...i.k     9-^ 

Sulphate  of  soda. ;...••  44  •    - 

Sulphate  of  lime ..;.  57 

Sulphate  of  magnesia. .•••..  16 

Sulphate  of  alumina. 14 

^  ,i.  .  .  HydrocUorate  of  potash 9 

/'    :  i  <  HydrocUorate  of  soda 81 

laof 

,    Loss 54- 

186 

Oxide  of  aluininium. .  • 1800 

Oxide  of  calcium 300 

0;cide  of  silicium. . •  • . .  .1200 

Oxide  of  maenelium  '. ^00 

Tritoxideofiron. 1800 

Antimony  ••...•• 860 

Gold : ISi 

■                   Silver. ,  6f 

5986 

Loss S4j 

'  <  ;,. 

6000 


■•  •  \ 


♦  V 


However  scrupulously  the  distinguished  Professor  has  occupiM 
hims^f  in  the  fieairch  of  other  substances^  be  has  not  be^  sble  to  find 
imy  more  !-r-(Oiornale  delle  due  Sicilie»  Nov.  If,  1822t)  .  ' 

III.  Tutenag  and  White  Copper  of  China. 

In  the  4f^nfik  for  Sept.  lastj  viol,  iv^  p.'886»  w^  gavefronp  No.  18  of 
tha^J^dJ^bi^gb,  Philaaopbical  Journal,  I>r.  Fyfe's  analyab.of  the  late- 
illlg^ifr.f^ite.jp^iqper.  of  Cbiaa.  In  the  original  paper,  fin  F.  coaa* 
ijifWK:^  irilK'^^e  .r^marl^s  on  the  very  different  stasementaii^h  bavaf 
been  made  respecting  the  composition  and  origin  of  tutenag;  battt^ 


iH{W  fVW^r^  ^{mI  these  inay  have  arifen  friam.  mo  ctronoMaiiep^  .that 
the  two  appfU«^|oas  have,  heoo)  anpUedf>it(mtC9ifii^y,l9^|tf*p  Jd^ofit 
substances.  In  No.  15  of  the  Edinburgh  Journal  are  some  observations 


m the  wl^  by  Sir T.  Oick  i;«ad«r, Bart,  F&SS.  ixkp^  hef^tm^ 
on  tba  avtharity  of  a  friead  employed  for  many  yeam  m  the  trad^ 
between  CUdi^  and  India» .  **  ^bat  the  aubstapce  ana^^d  by  Dn .  Vj^ 
k  not  tutfiiag«  but  white  cpfipef:,  iheproperUes-of  whi(A^e.to|dy 
difieirenti '*aQd  he  then  proceeds  aaf<^ews;  . 

*'  The  white  copper  u  iiaed  by  )hit  Chinee  themselvesy  who  are  so. 
jealoua  4of  penaitting  other  nations  to  have  it«  that  its  exportation  is 
contraband.  In  de&nce  of  this,  however,  considerabTe  qoaQtities^of  it 
aro.siiiugs^  out  of  ibe  country^  aodintrodiiaed  into  India,  wteHiLitli: 
considered  as  a  great  present  to  the  Hindoos,  &c«  who  make  domestic 
vessels  of  it*  The  tutenag,  on  the  contrary,  19  an  artiple  of  very 
extensive  commerce  between  China  and  Iiulia ;  and  my.frieindinfohna 
rHe,  thflft  it  is  sent  from  China  in-dabs,  of  which  he  has  had  oceasion^' 
bay  and  sell  maajr  thousands.  The  slabs  are  about  eight  or  siine^iiduBii 
long,  by  about  five  and  a  half  wide,  and  about  five«ei^tths  thick.  Its 
colour  is  greyish;  an4  it  is  npt  malleable^  but  so  bridle  that  it  is  even 
necessary  to  use -considerable  caution  in  putting  it  on^ship-boardt  to 
prevent  its  being  brokein  by  one  piece  striking  a^rf^st  smother*  The 
fracture  has  a  guttering  lustre,  and  somewhat  reseqfibles  the  appear- 
ance exhibited  by  that  of  bad  Uiw^ ;  but  theiGrv8tallt«aion  (if  such  a 
term  may  be  emj^oyed)  is  larger.  Jt  does  not.  rag,  bUi  emits  a  heavy 
clattering  sound,  it  is  employed  by  the  natives  of  India  as  an  aUoy. 
for  copper,  to  mdse  brass  for  their  domestic  utensils." 


Article  XVI. 

NEW  scimranc  books 

•    niEPABiwfi  mm  pesifOAtfioif r 

-    *  .  -  -     ^ 

Dr.  Baron,  of  Gloucester,  has  undertaken  to  write<an  Account  of 
the  Life  of  Uie  late  Dr.  Jenner,  and  to  arrange  for  publication  the 
manuscripts  of  that  distinguished  character ;  fbr  which  purpose  all  the 
documents  in  pofi&ession  of  the  family,  have  been  committed  to  hia 
care. 

Mr.  Thomas  Cl^rjce  is  preparing  for  publication  a  new. System  o£ 
Chemical  Nomehdi^ure,  exhibiting  not  only  the  component  Parts  of 
Compound  Substances,  but  also  the  precise  Proportion  of  these 
i>mt$.  -■-:-'  -..••?"-•.-•.: 

»  1^  W.  OeH  has  in  the  press,  a  Narrative  of  a  ToiQr  through  the 
Morea,  giving  ^n  Acoount  of  the  present  State  of  tihat  Penlnstila,  aiidt 
its  Inhabitants. 

JPrr  PfJBLKBBD. 

The  EncyelotossdiaMetropi^tana,  Part  ^.   4ito.    Prieeif^^     ^ 

An  Inauguw  Lecture  on  the  Study  of  Chambtry,  i^ead  attte*  Asfa«- 

nsaiean  Mii8eum,/Nov.  2,  18Si}.    By  C^iarles  Danbenjr,  MD.  Fffih* 

BIOS.  Pvefessor*  of  Chemistry,  and  Frilow  of  MagMeii  CtHtfti] 

Oxford.  ••>'..;•  ...  u',x 

•  Ihe  British  Flower  Gsaden 
cotoUFfiA  HAMf  froml^Mriaia 


lea.    By  Rolbert  Sweel.    No.  I; 'HfiUVmt' 
^by  £-.-  D, 'Snath*:  ^-rObt^i^':  '''''^  ^;'>* 


{.P.t  Iv'ji'.. 


Wt  '  -JfrnftiMUi-  [Maxca, 


ArticiiE  XVII. 

NEW  PATENTS. 

H.  IbbotsoOi  ShdfBeld,  feDder-manufacturer,  for  a  fender  capable  of 
Mag  extended  or  oobtracted  in  length,  so  as  to  fit  fire-places  of  differ- 
ent diaientioni.<«'Nov.  28. 

J.  JMxon,  Wolverhampton^  Staffordshire,  brass-fbundefy  for  im- 
nroremems  on  eoeks,  auch  as  are  used  for  drawing  off  IlquidB.*- 

•  J.  Woollams,  Wells,  Somersetshire,  land  agenti  for  improvemenuin 
,  wheeled  carriages.— -Dec.  5» 

W.  Robson,  St.  Dunstan's^hilli  Towernstreet,  printer  and  stationer, 
Ibr  a  method  to  pretent  or  protect  against  fraudulent  practices  u^n 
bankers*  checks,  bills  of  exchange,  and  various  species  of  mercantile^ 
cOflttQ^cial,  and  other  correspondence.— Dec.  10. 

J.  Perkins,  Fleet-street,  late  of  Philadelphia,  engineer,  for  improve* 
ments  in  steam-engines.  Communicated  to  him  by  a  foreigner.<-« 
Bee.  10. 

S.  Parker,  Argyle-Street,  Westminster,  bronzist,  fbr  improvements 
in  the  construction  of  lamps.— Dec.  10. 

W.  Bundy,  Fulham^  Middlesex,  mathematical  instrument  maker, 
for  a  machine  for  breaking,  cleaning,  and  preparing,  flax,  hen^,  and 
other  vegetable  substances  containing  fibre. — Dec.  16. 

T.  B.  W.  Dudley,    King-street,  Westminster,  mechanist,  for  a 
method  of  maldng  or  manufacturing  malleable  cast-metal  shoes  for 
draft  and  riding  horses,  and  other  amraals,  upon  a  new  and  improved ' 
plan  or  principle. — ^Dec.  16. 

J.  Nicholson,  Brook-street,  Lambeth,  engineer,  for  apparatus  for 
lliemore  conveniently  applying  heat  to  certam  instruments  of  domestic 
use.— Dec.  16. 

J.  Dumbelli  Howley  House,  Warrington,  Lancashire,  mefclMmt,  for 
knprovementa  relative  to  carriages.— -I&c.  16. 

J.  Bainbridge,  Bread-street,  Cheapside,  merchant,  for  improvements 
on  rotatory  steam-engines.  Communicated  to  hira  by  Amos  Thayer, 
jttn.  of  Albany,  America,  mechanist. — Dec.  16. 

M.  WilkSy  Dartford,  Kent,  seed-crusher,  for  a  new  method  of  refin- 
ing oil  produced  from  seed. — Dec.  20. 

'  T.  Lmley,  Sheffield,  York^ire,  bellows-maker,  for  a  method  of 
lAereasing  tiie  force  or  power  of  bellows.— -Dec.  90. 
,       Sir  J.  Jelf,  Oaklans,  Gloucestershire,  for  a  combination  of  machinery 
for  workins  and  ornamenting  marble  and  Other  stone  for  jams,  mantles, 
chimney-pieces,  and  odier  purposes.*— -Dec.  20.  i 

J.  I.  Hawknu,  Pentonviile,  civil  engineer,  and  S.  Mordan,  Union- 
at^eet.  City-road,  portable  pen-maker,  for  improvements  oof  pendU 
kHelders,  or  port  crayons,  and  on  pen^  for  the  purpose  of 'ftcuitating 
writing  and  drawing. — Dec.  20.  .  , 

W.  ftes,  Curtain;'-road,  Shoreditch,  .dyer,  for  aa  knprovemeiit  in 
calcining  and  netting  of  various 4isMonflkm  mi  eeea^i  ^AOec^aOt-       ^ 
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Article  XVlII. 
METEOROLOGICAL   TABLE. 
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BAftoMsim. 

Thsrhoxctsr. 

1823. 

Wind. 

MVL. 

Mim 

Max. 

Min. 

Bya^ 

Muu 

lit  Mon. 

Jan.  1 

Var." 

29-^4 

29*91 

37 

29 

,   , 

♦  '         , 

•    1 

2 

8  ■     £ 

30K)2 

29-94 

44 

36 

'  .1^ 

25 

.^< 

3 

S       £ 

30-02 

29-93 

44 

36 

a—. 

' 

4 

S       £ 

29-93 

2991 

40 

S7 

*. 

"26 

,                      1 

t 

S       £ 

3003 

2991 

43 

37 

.— . 

25 

■ 

€ 

8 

3025 

3003 

45 

35 

- 

* 

7 

N      E 

30'30 

30-25 

41 

32 

,       . 

8 

N      E 

30?25 

30-16 

40 

20 

,^^ 

• 

9 

N      E 

30-16 

3005 

32 

21 

^^^ 

10 

£ 

30-07 

3005 

33 

23 

-T- 

11 

N      £ 

30-09 

30-08 

31 

22 

..» 

12 

N      £ 

3008 

29-88 

30 

19 

» 

13 

N      £ 

29*88 

29-78 

30 

15 

m^ 

m^ 

14 

i 

2978 

29*48 

31 

14 

»«. 

15 

N      £ 

29-55 

29-43 

31 

20 

.:«. 

MM. 

• 

16 

N    W 

29-58 

29-55 

34 

26 

«., 

__^ 

• 

17 

M    W 

29*58 

2957 

34 

26 

«M 

1» 

N    W 

^9-69 

29-57 

34 

6 

•M. 

19 

s    w 

2989 

29-69 

19 

4 

.. 

20 

N    W 

30-05 

29-89 

32 

19 

« 

^^^ 

21 

N      £ 

3013 

30-05 

33 

22 

••«  ■ 

* 

22 

N      £ 

30-13 

3002 

28 

20 

. 

23 

E 

30-02 

29*96 

^ 

21 

... 

• 

24 

N      £ 

3001 

29'96 

30 

20 

. 

25 

£ 

30-01 

29-98 

28 

22 

y 

. 

•       • 

fS 

N      £ 

29-98 

29-89 

31 

25 

'     m^       ' 

/ 

S7 

S        £ 

29-89 

29-68 

40 

29 

mmm 

... 

1 

28 

s    w 

59*6S 

^9'SS 

46 

42 

,       1 

1-05 

- 

99 

§       £ 

29^56 

29-33 

50 

39 

*^ 

04 

^ 

30 

S      W 

29-56 

29-34 

46 

40 

- 

31 

E 

29-34 
30-30 

28*97 
28-97 

41 

37 

'42 

"20 

2-05 

<           *  ► 

' 

50 

4 

-42 
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The  obaenradotog  in  each  line  of  the  taUe  apply  to  a  period  of  tw«ity-four  hoi«^ 
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t  >         >■  •         •    • 

FbtU  JlMlil.— 1.  doudy.  2.  A  gentle  diaw  willi  MNtae  nia.  9.  Fine. 
4.  Ckmdj.  5.  Rainy.  6—^  Fine..  9.  Hoerfroet:  fine.  10.  CSondy.  U.  Fines 
afttmoon  ovocaat.  18.  lUeak.  18.  Some  snow  liiia  morning.  14.  Fine.  15.  In  a 
heavy  snow  which  oommenced  this  morning,  a  flodc  of  some  hundreds  of  wild  geeae 
passed  over  ns  ahout  1 1,  a.  m.  steering  thei?,onurM  to  the  east.  The  snow  fdl  lo  about 
fonr  inches  de^  on  Ijhe  level*  16.  Some  snow  at  .  10,  p.  m..  17.  Cloudy; 
18—90*  Much  rime  on  the  trees;  which,  being  rather  loosdy  attached,  a  part  f)A  as  it 
cpHeeted^  fisooCdng'  a  regular  snow  shower  under  the  trees:  the  latter  neverthdesa 
letaiaed  atkngthasttflkient^quanti^ofitfae  icy  ColiAge  to  enaiUe  Aemtd  castafiill 
shadow  on  the  graond  as  In  summer,  which  had  altogether  a  singular  appearance. 
81.  Fhie.  88-— S4.  Cloudy.  85.  It  began  to  snow  at  three,  p  m.  and  the  fidl  conti- 
mung  through  all  the  nij^t,  covered  the  grouind  to  five  or  six  inches  on  the  level* 
80.  Cloudy.  VI,  Some  hail  at  nine,  a.  m.  followed  by  rain,  which  oontihucd  till  near 
four,  p.  m.  S8w  Rain.  89—^1.  Cbudy.  '  During  the  intense  cold  of  the  month, 
much  iee  accemulated  in  the  Thames,  the  navigation  of  which  was  for  some  oonsidefable 
time  suspended  for  the  smaller  vessels.  The  feathered  tribes  exhibited  in  various  ways 
te  appearance  of  distress  usual  with  them  on  such  occasions  by  rhanging  their  qmurtcfs, 
and  seefcingfood  naanr  dian  usual  to  the  houses  and  viUages. 


« ■ 


RBi^i/rs. 

Winds:    NE,  11 ;  £,  5;  S£,  6{  S,  1;  8W,8$  NW,4;  Var.  1. 

Biowmeter  s  llfean  height  :      ^ 

.              .'■  *  '        * 

For  the  ttionth. •••••'•. ••..«••' •*,*•«••••»•..  89*854 incfao. 

For  the  lunar  period)  ending  ae4lfa  «•*••..•.....'...  80^1    ' 

For  13  dayS)  ending  the  8d  (moon  north)  .  •  i  ..«.^. .  80*8^ 

For  14days9  endmg  Ae  16th  (moon.soitth)  ...•..»•. «  89^46 

For  18  days;  ending  the  89th  (laioo^iiordi)  ;«.•.»•...  89*888 

nemumeter:  Mean  height 

FortemoDdi.. .........<•  SINI99» 

For  the  lunar  period  ..•.•••,.. «,. ^..  ^'166 

ForSOdaysy  tfaesuainCi^inooin  .•••».»«^,«...^..4  ^9f888 

*  '  •  ■  • 

Straponitoiu.* •••.••••••••.•,•••••••. ...^a^a,.., •••••.««,«.,,,, A  0*48in* 

r 

Un. • .•• ....;..•....  8*09 


Mewlpry,  mM^/Mi  Second Monff^  8g>  1888.  JBUUOWAAS^. 
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Article  I. 

De$crtption  (^  a  new  JMineraL    By  Mr,  A.  Levy,  MA.  of  the 

University  of  Paris.  . 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  Great  MuiteU-ttreeL  Blooffuhury^  March  S,  1883. 

*"  '_  .■•'7  •  ,.,       .  r       r  :  . 

I  SHALL  again  beg  the  favour  of  your  inserting  in  the  Annah 
of  Philosophy  ihe  crystallographical  description  of  a  mineiral 
which  I  cannot  refer  to  any  substance  whose  primary  form  has 
/faieDeti'detennined^  hftfaerto.  It  occurs  in  small  brilliant  yellowish-, 
brbwn  crystals^  .with  iadulari&  ^d  lameUary.  qriol^tonitey  and 
comeil  from  Dauphiny.  Qn  account  of  its  colour,  accompani- 
ment; and  locality,  it  has  been  classed  with  sphene;  but  as  it 
will  appear  from  what  follows,  it  differs  essentially  from  this  last 
substance.  Its  hardjieaa  is  much  less  than  ,th|tt  of  sphene ;  it 
cleaves  very  easily  in  one  direction,  and  the  face  of  cleavage  is 
perfectly  brilliant.  The  primary 
form  19  am  oblique  rhombic  prism, 
fig.  1  y  in  which  the  incidence  of 
the  two  lateral  planes  m,  m,  is 
96°  iff*)  that  of  the  base7>  on  one 
of  the  lateral  planes  99°  40',  and 
the  ratio  between  one  side  of  the 
base  and  one  of  the^  lateral  edges  ^ 
nearly  that  of  10  to  7.  The  pri- 
mary form  of  sphene  is  also  an 
oblique  rhombic  prism,  but  its 
diriSibsSifas'  *e  different.  '^^^The^ 
incidence    of    the     two.   lateral 
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planes  is  137^  6%  and  that  of  the  base  on  one  of  the  lateral 

})lane8  94^  3^.  Sphene  presents  in  the  series  of  its  secondaiy 
brms  many  oblique  rbombia  pnsms>  the  lateral  planes  of  which 
are  produced  by  modifications  either  on  the  lateral  edges,  two 
of  the  sides  of  the  base,  or  the  lateral  angles ;  and  the  base  is, 
either  the  base  of  the  primary  ox  some  secondary  plane  produced 
by  a  decrement  on  the  angles  a  or  o.  None  of  tnese  secondary 
oSUque  rhombic  prisms  thit  I  have  observed,  nor  any  of  thosi 
mentioned  by  Mr.  Rose  in  the  excellent  paper  on  sphene,  he  has 
published  at  Berlin,  have^Uieir  planes  in<|jliDed  at  the  same 
angles  as  those  of  the  primary  of  the  substance  I  am  describing. 
The  secondary  oblique  prisms  of  this  substance  do  not  either 
in  their  measurements  corre^ond  with  any  of  the  oblique  rhom- 
bic prisms  of  sphene.  I  have  also  tried  whether  I  could  not 
deduce  by  some  law  ot  decrement,  the  form  of  this  new  sub- 
stance from  the  primary  of  sphene,  and  I  have  found  it  was  not 
possible  without  assuming  very  complicated  laws.  I  believe, 
therefore,  I  am  entitled  to  consider  it  as  a  new  species.  Mr. 
Heuland  has  proposed  to  me  to  call  it  Tnmerite,  from  the  name 
of  the  gentleman  in  whose  eoU^otjon  it  was  first  noticed  as  a 
distinct  species.  This  tribute  is  certainly  well  due  to  Mr.  Tur- 
ner, who  has  undertaken  with  so  much  readiness  and  liberality 
the  publication  of  a  detailed  description  of  his  most  valuable 
collection.  This  new  substance  is  very  scarce,  and  besides  the 
specimen  where  I  have  observed  it,  Mr.  Heuland  knows  but  one 
more  in  England.  I  could  only  detach  a  single  crystal  of  it,  and, 
therefore,  could  not  attempt  to  determine  its  specific  gravity,  or 
to  have  it  analysed.  I  hope  the  observations  I  have  made  may 
induce  some  others  to  examine  the  physical  and  chemical  pro- 
perties of  this  substance,  should  they  be  able  to  procure  it,  and 
it  {is  partly  for  this  motive  I  publish  them  now. 

The  form  of  the  crys- 
tal I  have  examined  is 
represented,  fig.  2 ;  its 
planes  were  sufficiently 
brilliant  to  measure  the 
incidences  of  any  two 
of  them.  The  reasons 
for  which  I  took  the 
planes  m,  m,  in  prefer- 
.  ence  to  the  planes  mark- 
ed b  ,  for  the  lateral 
{Planes  of  the  primary 
brm,  are  obviously,  that 
in  the  hypothesis  I  have 
made»  the  planes  ^^,  h^, 

are  the  result  of  simple  decrements  on  the  lateral  edges  of  the 
primary,  and,  that  in  the  other  supposition,  they  would  have 
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been  die  rtsfalt  of  iatenuediaTy  deorements.  For  a  siioilsur 
reasoa  relative  to  the  face  e^f  I  have  determined  the  ratio 
between  the  lateral  edge  and  one  side  of  the  base  by  assuminflr 
e'  to  be  the  result  of  a  decrement  by  one  row  on  the  latem 
angles:  of  the'  base.  The  cleavage  I  have  mentioned  before  is 
pamllel  to  a  plane  passing  by  the  two  smelly  diagonals  of  the 
oases.  The  aecrements  which  produce  the  other  faces  are 
indicated  by  the  signs  written  upon  them ;  and  their  inoidences 
upon  p  or  m  are  as  follow : 
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,,,,  142    29 
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,•....  162    15 
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161      2 

6    •••••• 

sr' 

131    65  .. 

....90     0  . 

It  will  not  be,  perhaps,  useless  to  remark,  that  in  the  oblic^ue 
rhombic  prism  I  have  adopted  for  the  primary  form,  the  hue 
joining  the  angle  o  with  its  opposite  is  not  perpendicular  to  the 
edge  A.  A  perpendicular  drawn  from  o  upon  tne  edge  opposed 
to  A  would  cut  that  line  at  a  distance  froni  a,  a  little  less  than  th^ 
liwo-thirds  of  the  length  I  have  assigned  to  it. 

I  am,  yours,  8cc.  A.  Lfivy. 


MM. 


Article  II* 

Uesearckes  into  the  Mathematical  Principles  of  Chemical  Phikh 

sophy.    By  the  Bev.  J.  B.  Emmett. 

{Concluded  from  vol.  iil.  N.  S.  p.  433.) 

Great  Outelmrth  Feh  22, 18S3. 

Sect*  IL  On  the  Construction  of  Liquids^ 

Lemma  1. — ^When  the  repulsive  force  of  heat  in  a  solid 
exceedift  the  force  of  cohesion,  its  particles  will  be  separated 
from  each  other. 

Lemma  2.— If  there  be  two  curves  having  a  common  axis, 
and  on  the  same  side  of  it,  whose  ordinates  are  inversely  as 
some  givea  powers  of  their  abscisssc ;  that  curve  whose  ordi* 

n  2 
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nates  rary  inversely  as  the  highest  power  of  the  abscissa,  will 
either  lie  wholly  between  the  other  curve  and  the 'common  axis, 
or  will  intersect  it  in  one  point. 

'  Lemma  3. — If  the  force  of  attraction  vary  inversely  as  any 
power  of  the  distance,  and  there  be  two  equal  and  parallel 
planes;  when  the  distance  between. them  is  very  smalt,  their 
mutual  attraction  varies  as  the  same  power  of  the  distance 
inversely,  the  force  belonging  to  the  surface  only. 

This  follows  from  lib.  1,  Prop.  90,  Newt.  Princip.  by  placing 
instead  of  a  corpuscle  at  P,  a  plane  parallel  to  D  L,  and  making 
the  distance  A  P  very  small. 

Cor.  1. — If  the  force  of  such  planes  be  finite  at  any  finite 
distance,  it  will  be  infinite  in  contact. 

Cor,  2.-*-The  same  applies  to  spheres  of  indefinitely  small 
magnitude,  the  force  belonging  to  the  surface  only ;  in  contact 
it  will  not  be  infinite. 

Prop.  L 

When  the  particles  of  a  solid  are  separated  by  the  force  of 
heat,  they  remove  to  such  a  distance  from  each  other,  that  the 
force  of  attraction  at  that  distance  balances  that  of  repulsion, 
and  the  body  becomes  fluid. 

Let  A  C  be  two  equal 
and  similar  particles  of 
ioaatter;  while  they  are  in 
contact  with  each  other, 
the  force  of  cohesion  ex- 
ceeds that  of  repulsion; 
let  the  repulsive  force  of 
heat  be  increased  until  it 
overcomes  the  cohesion; 
the  particles  will  separate 
(Lemma  1),  but  the  force  of  cohesion  is  indefinitely  greater  than 
the  attraction  of  the  particles  at  the  least  possible  distance,  and 
vanishes  when  contact  of  the  particles  ceases ;  therefore  A  and 
C  become  repulsive.  Join  A  C,  and  bisect  A  C  in  B ;  describe 
the  curve  D  F  H  such  that  its  ordinates  are  as  the  forces  of 
attraction  at  the  distances  represented  by  their  respective 
abscissae ;  at  K  erect  the  perpendicular  E  K,  and  D  K  is  the 
entire  force  of  attraction  at  K,  except  cohesion.  Take  E  K  to 
D  K,  as  the  force  of  repulsion  in  contact  is  to  that  of  attraction, 
and^  describe  the  curvfe  E  F  I  such,  that  its  ordinates  F  G  are 
always  as  the  force  of  repulsion;  that  is,  as  the  density  of  the 
calorific  atmospheres  at  B ;  this  curve  approaches  A  C  more 
Jrapidly  than  the  former,  but  E  K  is  by  the  hypothesis  greater 
than  p  K ;  therefore  (Lemma  2),  the  curves  will  intersect  each 
otlwfr,  or  the  forces  will  be  equal  at  some  given  point  F ;  let  fall 
the  perpendicular  F  G,  and  the  particles  will  be  in  equilibrio  at 


1 828  J    Mathematical  Principle  of  Chemical  Philosophy.     245 

the  distance  KG ;  for  at  G  the  ordinates  of  the  two  curves  are 
equal;  therefore^  the  opposite  forces  are  equal  to  each  other: 
also  between  G  and  K  the  forpe  is  repulsive ;  beyond  K,  it  is 
centripetal ;  therefore^  the  temperature  being  uniform,  the  dist-j^ 
ance  between  the  particles  can  be  only  K  G>  and  they  are  thercpll 
in  equilibrio  between  two  opposite  forces ;  therefore,  they  have 
perfect  freedom  of  motion  round  eacli  other ;  and  a  number  of 
such  particles  will  constitute  a  liquid^  Q.  E.  D. 

Cor.— Under  atmospherical  pressure,  the  distance  KG  will 
be  diminished,  so  that  the  excels  of  the  force  of  repulsion  above 
that  of  attraction  shall  equal  the  pressure. 

Prop.  II. 
To  find  the  order  of  arrangement  of  the  particles  of  a  liquid* 


(^^^ 


Let  there  be  a  system  of  detached  particles,  B,  C,  A,  F,  &c. ; 

{'oin  their  centres  B  C,  C  A,  A  B,  &c. ;  arrange  them  so  that  the 
ines  B  C,  C  A,  A  E,  &c.  which  join  the  centres  of  contiguous 
particles  may  form  squares  B  A,  C  F,  &c. .  By  the  nature  of  the 
figure,  A  is  surrounded  by  the  greatest  possible  number  of  par- 
ticles under  the  ^ven  arrangement.  Suppose  the  forces  acting 
between  B  and  C,  C  and  A,  A  and  E,  &c.  mutually  to  balance 
each  other,  then  A  and  B,  C  and  E,  &c  attract  each  other 
(Prop.  I.) ;  and  since  A  B  is  equal  to  C  £,  the  arrangement  of  the 
system  may  remain  ;  but  if  by  any  disturbing  force,  B  be  brought 
nearer  to  A,  since  the  distances  B  C,  C  A,  &c.  must  remain  per- 
manent, B  will  continually  approach  towards  A  ;  E  and  C  must 
recede  from  each  other,  until  their  mutual  attracting  forces 
balance  their  repulsion ;  i.  e.  when  B  A  is  equal  to  C  A,  when 
also  C  E  is  equal  to  2  C  A ;  consequently  when  the  triangles 
B  C  A,  B  E  A,  are  equilateral.  Similarly,  since  the  position  of 
6  is  changed,  the  equilibrium  of  C  D  F  A  is  destroyed,  and  the 
partides  D  and  F  will  assume  the  same  order  of  arrangement; 
and  the  same  cliange  must  take  place  throughout  the  whole 
system.  A^ain  :.  by  the  same  reasoning,  if  B  and  A,  G  and  E, 
are  in  equilibrio,  B  and  C,  C  and  A,  &c.  will  be  mutually  repel- 
lent; aind  finally,  if  disturbed,  assume  the  same  ordier.  There- 
fore, their  arrangement  a,  b,  c,  d,  &c.  becomes  such  that  the 
straight  line's  a'b,  be,  c  a,  8cc.  joiniDg  their  centres^  form  equila- 
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tertl  tiianglety  in  which  eqailibriam  k  preserved ;  for  mne^  the 
partk^lei  are  equal  and  eimilar^  and  Oyby  mtituaUy  balance  each 
Othear^  d  and  Cy  c  and  a,  are  in  equilibrio ;  and  if  c  be  brought 
Bearer  to  6  ^m*  a,  it  is  repelled  (Prop.  I.) ;  if  removed  to  a  greater 
^ittaiioe>  it  ie  attaraotea ;  tiierefore  the  triangles  abc,  ac  e,  foo» 
will  be  equilateral.     Q.  E.  D. 

Pbqp.  in. 

Xiquids  will  be  expanded  by  heat  and  contracted  hy  cold.  ^ 
It  has  been  demonstrated  in  a  former  paper  that  by  increasing 
the  heat,  the  repulsive  force  of  every  calorific  atmosphere  is 
increased ;  and  upon  the  surface  of  a  particle  of  a  liquid,  it 
exceeds  the  force  of  attraction.  Hence  (Lemma  2),  the  distance 
of  the  point  in  which  the  forces  are  in  equilibrio  is  increased ; 
therefore  the  particles  separate.  Conversely,  diminish  the  heat, 
and  the  •particles  approach^  or,  in  other  words,  the  volume  con- 
tracts.   Q.E.D. 

Prop.  IV. 

Solids  absorb  heat  during  fusion. 

By  Prop.  1,  the  particles  separate  during  fusion ;  hence  the 
calorific  atmospheres  are  enlarged,  and  particularly  where  they 
are  most  dense;  therefore,  caloric  will  be  absorbed.    Q.B.  D. 

Cor.  1. —-Hence,  during  fusion,  some  bodies  will  absorb  idord 
heat  than  others. 

Cor,  2, — ^The  proportionate  quantities  absorbed  during' Ike 
fusion  of  different  souds  are  measured  not  by  equal  weights^  but 
by  weights  which  are  proportional  to  the  atomic  weights. 

Cor.  3.*<-*Hence  sohds  fuse  gradually,  and  the  temperatiora 
'  remains  constant  during  fusion. 

Cor.  4.'-^Hence  the  temperature  of  a  solid  cannot  ht  elev«ited 
above  a  certain  point. 

'  Cor.  6.p^Heoce  the  reason  of  the  operation  of  thait  ckss  of 
frigorifie  mixtures  which  depends  upon  the  solution  of  erystdl^ 
9f  saline  matter.    . 

Paop.  V. 

Some  bodies  expand,  others  contract,  during  fusion. 


'  i\ 
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«iid  frt)m  A/letfall  the  f>erpendi<ndar  A  £ ;  let  the  anglif  ADC 
be  that  which  the  parmUek>gi«Bi  has^  wh^i  the  partioies  tare  oft 
the  point  of  separating  from  each  other.  When  they  hai^  eepa* 
mted,  as  a,  b,  e,  dy  the  angles  are  60^  and  120^  respeotiTelf 
(Prop.  II.) ;  let  fg  be  the  distance  to  which  diey  sejiarate  (tibe 
Uquid  having*  the  same  temperatare^  the  fusing  sohd)  $  fitwi  i 
let  fall  the  perpendioiibr  b  e,  which  bisects  gf  and  e  d. 

The  solid  A  BC  D  :  solid  ab  cd  t :  DC  x  A  £"»  :dc  x  b  e\ 
or  as  AD  x  A.'&i  {AD  ^  fg}  x  &  €"> ;  bat  fr  e  :  i  e  in  a 

constant  ratio :  let  &  e  s  —  :  that  is  s ^;  therefore,  so* 

UdABCI>;TOUa«icrf::AjDK  AE«:|^-H^H^.  Now 
A  D  X  A  £^  may  have  any  value  betweeu  A  D^  and  — ^-j — ; 

^hile  ^ ~f—\s  always  ■  ^     '^"^       p  which  may  be  gteatet 

or  less  than  the  former  according  to  the  nilue  offg ;  therdbre^ 
mnce  these  quantities  adinit  of  indefinite  variation^  some  bodies 
will  expand;^  and  others  ccmtract.    Q.  £.  D« 

Peqp-VL 

Liauids  will  be  attracted  by  solids* 

It  oaa  been  proofed  <Prop«  I),  thai  b^ond  a  certain  distailce^ 
the  en^re  force  exerted  bjrthe  partides  of  a  liquid  Js  centiipittall 
at  all  distances  the  centnpetal  force  of  tibe  partieks  of  a  s^lid 
exceeds  the  repulsive;  therefore^  the  two  will  attract  each 
other,    Q.  E,  D. 

.  Cer.  l.>^If  the  mutual  attraction  of  the.  particles  of  a'  I^nid 
emeeeds  their  tendency  to  a  sofid,  a  small  drc^  ivill  retain  Bearly 
asphericail  fiffore  upon  the  soriaoe  of  that  solid* 

Cor.  2. — If  the  mutual  attraction  of  the  particles  ;0f  the  liqmd 
be  less  than  their  attmctioa  to  the  soUd^  the  drc^  will  spread 
iqNm'  its  soiiftoe. 

Cor^  3^«*^Henoe  in  Cor.  1,  a  smcall  mass  of  a  solid  fiqpectfioaUy 
heavier  than  a  liqaiid  may  be  made  to  float  upon  its  surface. 

Oor,  4.*^If  two  drops  of  4  liqiudy  constituted  as  in  C(»r.  1>  be 
placed  upon  a  horizontal  polismd  surface^  and  very  near  toge« 
tfaer,  they  will  atteact  each  other  and  unite. 
'  Cw.  5.<-^If<  two  liquids  be  mixed^  of  which  the  simikur  partis 
cles  attract  each  other  more  powerfully  than  the  dissimilar,  aad 
wiioh  differ  in  specific  gravity^  they  wiU  sepai^ate  agmn. 

,       Pbop.VU. 

If  a^pofous  8(did  be  moistened  with  a  liquid,  the  liquid  will 
eaase  expansioft  of  the  solid ;  and  if  equal  sohds^  be  taken,  Yujf^ 
iiigtini^qaal  pores,  the  enittre  expansive  force*  wgaa  equal  scff-* 
fiiees^  win  be  inversely  as  the  diameters  cf  the  pms ;  the  sdM 
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take  £  any  point  within  it ;  immerse  the  solid  - 

in  the  liquid ;  it  attracts  those  parts  of  the  liquid 

which  are  within  a  certain  minute  distance  ^om 

the  surface ;  these  parts  tend  to  enter  at  E ;  and 

since  the  fotce  of  attraction  is  inversefy  as  the    i    "  f« 

square  of  the  distance,  and  &U  liquids  are  inoom- 

pressible,  or  indefinitely  neaiiy  so^  the  tendency 

will  be  inversely  as  the  distance  of  E,  and  the  f~~f. 

whole  force  upon  one  side  of  that  pore  will  be  as 

that  side    directly  and    its    distance  from  E 

inversely.    Take  abed  similar  to  A  B  C  D,  and  , 

e  similarly  situated  to  E  ;  the  tendency  of  the  liquid  to  enter  at 

E  :  that  ate::  a  6  :  A  B;  but  the  area  of  one  side  A  B  :  area  of 

on^  fl  6  ::  A  B'  :  tf  6*;  therefore  the  whole  force  upon  the  side 

A  B  :  that  upon  a  6  : :  A  B  :  ab:  now  if  equal  solids  be  taken, 

the  number  of  such  pores  contained  Under  equal  sections  will' be 

inversely  as  the  square  of  the  homologous  Unes  of  those  pores  ; 

hence  tne  whole  expansive  force  acting  tipon  equal  surfaces  will 

be  inversely  as  the  diameters  of  the  pores.    Q.  £•  D« 

Car.  1. — In  different  substances,  the  force  will  be  as  the 
actual  attraction  existing  between  tbem  and  the  Uquid  directly^ 
and  the  magnitude  of  the  pores  inversely.  •  i 

,.  Cor.  2.— When  ah  insoluble  solid  is  immersed  in  a  fluid,  if  the 
tendency  of  the  hquid  to  enter  its  pores  be  greater  than  itsoohe<'> 
sive  force,  its  parts  will  be  separated. 

"  9 

Scholium.  .  . 

By  Lemma  2,  we  may  see  the  reason  why  corpuscular  forces, 
are  so  great  as  they  are  round  to  be,  and  why  the  forces  are  cor- 
puscular. The  demonstration  of  this  and  several  othler  parts  is 
pmitted  for  the  sake  of  iMrevity,  and  they  will^  siibseqoently 
appear  as  a  separate  work  in  an  enlarged  form.  From  this  the 
^  reason  is  evident  why  an  elastic  fluid  of  so  amazingly  great 
'  rarity  as  caloric  can  produce  the  observed  powerfol  enects ;  for 
diistances  from  the  surface  of  a  particle  being  taken  in  harmoniaT 
progression,  the  repulsive  force  of  the  calorific  atmosphere 
decreases  in  geometrical  progression,  and  therefore  distances 
may  be  found,  such,  that  this  may  equtd  any  &iite  force.  Upon 
the  same  principle  depends  the  immense  force  of  wat^  wnen 
admitted  into  the  capillary  apertures  of  porous  s6lids. 

Other  curious  phenomena  admit  of  easv  solution.  From  the 
great  tenacity  of  melted  glass,  it  appears  that  the  utmost  Umit  of 
expansion  is  produced  before  the  mss  is  melted;  that  is,  when 
Che  angles  A,  B,  C,  J)  (Prop.  V.)  have  become  right  angles,tfie 

Jiarticles  are  yet  preserved  in  contact  by  a  powerful  eohesive 
bice'.    On  account  of  this  tenacity  and  me  great  rapidity  wjth 
which  it  increases  as  l&e  tempeniture  is  reduced,  thepartioles 

cannot  readily  yield  to  any  force  which  may  be  iwiHceased  upoa 
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tkem ;  if  the  glasa  be  unsmnealed,  i.  e.  allowed  to  cool  rapidly, 
it  hardens  rapidly,. .  aojd  the  ps^rticles  cannot,  return  to  that 
position  in  which  they  would  be  placed  were  the  cooling  very 

Sadual :  hence,  from  a  former  paper,  the  particles  may  have 
e  same  position  when  cold  which  they  had  in  a  fluid  state  ; 
but  if  the  place,  of  one.  particle  be:di»turbedy  the  equilibfittia  of 
the  whole  system  will  oe  destroyed,  and  the  mass,  however 
large,  will  be  broken  to  pieces,  by  ,tfae  action  ot  a  small  pioce  of 
any  hard  matter :  hence  the  peculiar  ,propei^ties  of  boUles  of: 
unannealed  glass.  Prince  Rupert's  drops,  Sec.  Also,  Qwio^  toi 
the  great  tenacity  of  glass  at  the  annealing  tem{>ei:atufe,,by  thai;, 
process,  Uie  partiqles  can  never  assume  mat  .position  in  whicl^ 
their  attracting  forces  tend  to  place  them^;  hence  thenjjiey  ^ill. 
always  have  a  tendency  to  change,  wheti  f^€  situation  of  a  part 
is  altered;  the  cutting  4iamond  may  depend  upon  this  prii^* 

ci^. 

r  The  mechamcal  properties  of  liquids  prove  that  the  repnlsiva 
force  of  heal  decreases  moire  rapidly  than  the  centripetal  forc^I. 
The  parts  of  a  liquid  have  perfect  freedom  of  motion,  tKereforec 
the  particles  cannot  touch  each  other ;  sinpe  they  are  at  a  e^r-?> 
tain  distance  from  each  other,  which  is  permanent,, the  tempera^ 
iuie  beiqs  constant,  tl^ey  must  be  in  equilibrio  betweea  twc) 
opposite  &rces,  which  a^e  eqv^l  at  that  aistance.  If  thefosc^ 
of  repulsiDn  yarv  less  jcapidiy  than  the  other,  there  niay  be  ^ 
distance  nt  .which  the  two  forces  are  equal ;  but  if  two  partitlea 
under  such  circumstances  be  disturbed,  the  equilibrium  ia 
destroyed,  and,  if  brought  nearer,  they  will  come  into  contact  ^ 
if  removed  to  a  greater  distance,  they  will  separate  indefinitely,, 
wbi^K  :ia.  conjtx^y  to  the  fact :  if  tne  force,  of  repulsion  i^ry 
Bicpt  inBijpd^y,  both  forces^  Prop.  I.  will  tend  to  that  point,  so. 
Ih^t  the  particles  can  be  only  at  that  distance  from  each  pUier* 
i^Lgavn:  if  the  repulsive  force  vary  less  rapidly  than  the  other,, 
JMier^ase  of  heat  would  cause  contraction,  and  vice  versa,  which. 
i9;absurd.; 

{.,.  Cor.  2,  Prop.. y II.  shows  why  dry  unbaked  clay,  white  Ws^ 
pjrussiw  blue,  and  ms^iy  pther  solids,  insoluble  in  water,  ai^e 
r/ediuced  to  a  paste  when  immersed  in  it;  these  substances  are 
weU  ki^own  to  bp  sensibly  porous,  and  it  is  evident  that  the  force 
wi^h  which  th^  \yater  tends  to  enter,  into  and  expand  the  pore^, 
ji^ll^eeds:  t^t/e  ^obiesive  force  of  those  sohds.  .  i 

The  .tenacity,  of  moist  clay  results  &pm  a  similar  caupe^  C|ay 
lll^Q.vi^  cpntract  permanentlv  by  the.  application  of  heat.  \  By 
•  ^  ^rs^.s^ppUcation  o(  heut,  the.  water  contaifxed  in^  the  cls^^  wjUt 
b^  ^pipeUed :  i^  is  then  filled.  :w  jtl^  minute  pores  ; ,  if  tlip  ternper^^^ 
jli^ri^beinQceasefl,  the. force  of  col^esibn  is  pbnsiderably  dim|^ 
liosh^d,  apd  the  sides  ,of  th^'  pores  will  hav^'  a  tendency  ta 
i^pprpach  ^aph  other;  consequently  tne  volume  will  contricit;i 
IM  the  cwtraotion  will  be  pennanent. 
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Se^,  Itl,  On  Gaseous  Bodies. 

xjemmcit 

In  distances  from  the  pturticled 
c^  bd^S|  sudhj  thcit  th^  in- 
crease pf  densitj  o(  the  snr* 
limndiiig  caloric  is  very  srnaH 
oonnpered  witii  its  entire  densitj. 
If  the  force  of  attraction  vary' 
inversely  as  the  r^  poirer  of 
thc^  diseance,  and  the  elastic 
fi)i«e  of  caloric  be  as  its  density, 
Ae  repokive  force  of  the  cak)-- 
lific  atmosphere  wiU  be  inverse- 
It  asl  the  W-*  Ith  power  of  the 
mstanfce^ 

Let  A  P  Q  be  a  particle  of 
matter;  produce  the  radius  A  S 
indefinitely ;  describe  the  curve 
JD  L  I;  such  that  its  ordinates  B  D,  K  L,  8cc.  perpendicular  td 
B  S,  shall  be  proportional  to  the  force  of  attraction  at  H,  K,  fitel 
Let  this  particle  oe  immenBed  in  an  mnformly  dilBhsed  dastid 
medium,  whose  density  is  B  F ;  at  remote  distances  A,  K,  the 
pressure  on  K  :  pressure  onA:::SA::SK. 

TliTough  the  point  F  draw  F  H  parallel  to  B  S>  and  if  the 
Viedium  were  not  attracted  by  A  P  Q,  its  density  at  all  p6intfli 
A,  K,  B,  &c.  would  be  equal  to  B  F.  Take  C  indefinitely  near 
t<>B;  the  specific  gravity  of  the  elastic  medium  at  B  is  as  B  D 
X  B  F;  therefore  its  pressure  at  C  is  as  BD  x  B  F  x  BCj 
if  this  pressure  be  indefinitely  less  than  the  whole  elastic  force 
^f  the  fluid,  its  density  will  be  increased  by  this  pressure,  by  n 
quantity  which  ^s  indefinitely  small,  compared  with  the  whote 
density,  or  the  fluid  may  be  considered  as  incompressilite  by 
Ae'  force  acting  upon  it.  At  the  point  K,  let  the-  density  K  M 
be  increased  by  ttie  superincumbent  pressure,  by  the  quanti^ 
M'O,  and  let  M  O  be  very  small  compared  with  K  M ;  throdghf 
k  dratfr  *  o  paraUd  to  K  O,  and  O  o  paraMel  to  K  * ;  the  evaties* 
cent  area  K  m  will  be  less  than  the  etanescent  area  K  of  by  the? 
i^efinitely  sttMfi area M  o ;  therefi)re  the  pressure K  L - x  KM 

K«  is  less  than  the  pressure  KL  x  KO  x  Kkhjf'OtS 

antity  KLxMOxKAr,  which  is  indefinitely  small  when? 
compared  vMi  eiflier;  tfierefbre  the  pressure  at  k  wiMbef  kri^ 
fttiittily  nearly  fediial  to  ttie  sunr  of  all  the  several  pressures  K  L 
VKft'  xl^Pl  C  E  X  B  O  x  B  F,  etc. ;  tfiat  is,  tiA  the  artftf 

A  B  D  /  X  B  F.    Let  the.f(»^  of  aiU;iacttfMei;  be.Mt^  j^^.  ^  <U% 


'^ 
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linea  L D,  SB,  be  produced  m&iitely ;  the  area  ft  B D  2 is  a» 
_1 — .    Q.E.  D. 

Cor.  1.— If  the  force  of  attraction  be  inyenely  as  tibe  ac^oare 

B  F 

of  the  distance,  the  force  is  a»  ^^, 

Cor.  2.-1^6  greater  A  K  is  taken, '  the  nearer  wtti  ihii 
approximate  to  the  truth. 

Cor.  3. — If  at  equal  distances  the  forces  of  different  mfftideflf 
be  different^  the  areas  B  D  K  L  at  those  distances  ym  be  as 
tfioae  forces.  ^^ 

Cor.  4.— If  the  density  of  the  medium  vary,  the  area  B  D  K  L 
will  be  as  that  density. 

Cor.  5.— If  different  particles  be  placed  itt  similarly  constkuled 
media  of  different  densities,  the  areas  B  DK  L  at  equal  distances 
will  be  a$  their  forces  6f  attraction  and  the  densities  of  th« 
media,  .  ' 

Prop.  L 

When  a  liquid  has  attained  a  certain  temperature,  its  particles 
become  mutually  repulsive,  and  it  becomes  ga^eo^s. 

Let  QRB  be  a  par- 
tiole  of  matter,  A  its  p 

eentape ;  draw  the  right 
M^e  A  C ;  wd  at  B 
draw  the  t^gent  B  D. 
Describe  the  curve 
BMP,  such,  that  its 
ordinates  F  H,  MI, 
t9e<'  may  be  propor- 
tional to  the  force  of 
attraction  at  the  distr 
ancesBH,  BI,&c.  In 
Uquids,  the  force  of 
iceputoioo  exceeds  that  qC  attcaotion  on  the  aiMrfaie«.  I^Seqt  2, 
Brop.  I).  Take  B  D  to  represent  the  iove%  of  repulstOft,.  mn 
let  the^  curve  D  SGO  be  such  that  its.ordinatea.aiejai^f  the 
forces  of  repulsioii  at  the  half  diatanca  of  tii^eiit  abffoip^^ 
Withm Ascertain  distance  of  B,  the  carve.DSGQ  wiU  apB^o^llt 
the  axis  more  rapidly  than  E  JP  M^  ««d  wiU#  therefiwffi^  mt^rwct 
kr  i^  some  fw^t  F  (Lemma  3^  Sect,  2) ;  therefore  Ht.  H»  thf 
l^es  will  balance  each  other*  .  Beyond  a  certain  diatan^e^  thf 
oucv^  D  S  G  O  will  approach  the  a^cife  less.rapidl)r  Uiani..p  F  M 
(Sect  3y  Lemma),  and  will,  theiefore,  intersorct  it  in  «o]^iPtb^ 
ppint  G.  ^  Increase  the  heat,  and  the  p(Huts  U^d  K.'will/COA^ 
muiUy  s^pproach  each  other,  until^  at  a  certain  temperatA);ie,^b0y 
meet  in  some  pbi&t  I;  draw  the  perpendicular  iM^  af)d  th^ 
curve  D  S  G  O,  i.  e.  at  a  higher  tenjpeitture  L  M  N  i9<lL  totlgeot 
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is  w&61)y  te^ulsive;  at  I  evanescent;  beyond  I  i^epolsive  in 
infinitum.  If  the  heat  be  increased  by  tne  smallest  possible 
quantityi  the  particles  must  separate  until  the  force  of  repulsion 
k  balanced  hy  some  external  force.    Q.  E.  D. 

Cor,  1. — Under  the  pressure  of  the  atmosphere  or  any  other 
external  compression,  a  liquid  will  become  gaseous  at  a  higher 
temperature  than  in  vacuo. 

Cor.  2. — ^The  gjreater  this  pressure  is,  the  higher  will  be  the 
tetioperature  required. 

Cor.  3.-^Some  bodies  may  become  gaseous,  without  previously 
entering  into  a  state  effusion;  for  H  and  K  may  Coincide  before 
cohesion  is  destroyed. 

Cor.  4. — Such  bodies  may  i)e  fused  under  a  strong  pressure. 
'  C(^'  d- — A  liquid  boils  in  vacuo,  when  H  and  K  coincide. . 

^Cor.  6. — ^Under  pressure,  at  the  point  M,  the  boiling  point  is 
attained  when  the  repulsive  force  .exceeds  the  centripetal  by  a 
quantity  equal  to  the  compressing  force. 

Cor.  7. — The  temperature  of  a  boiling  liquid  is  the  same  as 
lliat  of  the  disengaged  vapour;  ' 

Prop.  II. 

Caloric  is  absorbed  during  evaporation. 

From  the  ratio  between  the  specific  gravities  of  the  same 
body  in  a  solid  or  liquid,  and  in  a  gaseous  state,  it  is  evident 
that  ill  the  latter,  the  particles  are  separated  tu  a  great  distance 
from  each  other ;  therefore  their  calorific  atmospheres  *are 
enlarged,  and  heat  is  absorbed.     Q.  £.  D.  , 

Cor.  1 . — ^The  specific  heat  of  any  body  is  greater  when  it  is 
elastic,  than  when  in  a  solid  or  liquid  state. 

Cor.  2. — Hence  the  action  of  frigorific  processes  which  depend 
upon  evaporation. 

Cor.  3.— Heat  will  be  evolved  when  a  gas  is  resolved  into  a 
liquid  or  solid  state. 

Prop.  III. 

» 

'.   At  a  given  tempemture,  the  elastic  force  of  a  gas  will  be  nearly 
inversely  as  its  volume. 

By  Lemma  1 ,  Sect.  3,  the  elas- 
tic force  of  a  particle  of  a  gas  is 
inversely  as  the  distance  from  its 
surface  ;  therefore,  neglecting  the 
force  with  which. ijie  particles  at- 
"firact  each  other,  the  elastic  force 
of  a  gas  will  be  inversely  as  its 
volume ;  for  let  A,  B,  C,  D,  &c. 
^e  a  number  of  particles  of  a  gas, 
they  are  equal  and  at  all  equal 
clist^ces,  their  forces  are  equal, 
by  the  hyjpotHesis.      Bisect  the  .        *  .    . 

distlmce  PG  id  H>  and  join  D  H ;  ihto,  emce  F  H  is  equal  to 
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H  Gy  the  elastic  force  of  the  atmosphere  of  F  is  ^equal  to  that  of 
G  in  the  point  H.  Bisect  D  F  in  K,  and  through  K  draw  L  M 
at  right  angles  to  it,  which  will  cut  D  I,  D  H,  iu  L  and  M  ;  join 
L  Fy  F  M  ;  then,  since  D  K,  K  F^  are  equal,  the  atmospheres  o^ 
D  and  F  are  equally  elastic  at  that  point ;  because  D  L  is  equal 
to  F  L,  they  are  equally  dense  at  L ;  alsp  at  M  ;  or  if  any  other 

Eoint  I*  be  taken  in  L  M,  and  D  71,  F  n  be  joined,  the  forces  will 
e  e(][ual  at  that  point ;  and  if  the  solid  figure  be  taken,  the 
elastic  forces  of  the  atmospheres  of  D  and  F  will  be  equal  iii 
every  point  of  the  hexagonal  plane  passing  through  K,  to  which 
D  F  is  perpendicular;  therefore,  the  entire  repulsion. betweea 
those  particles  takes  place  in  that  plane ;  and  the  same  may  be 
proved  of  all  the  other  particles ;  therefore,  since  the  angles  . 
L  F  K,  ifc  F  M,  are  constant,  as  the  density  varies,  all  the  Unes 
L  F,  F  K,  L  D^  8cc.  have  to  each  other  a  constant  ratio  ;  and  by 
Sect.  3,  Lemma,  density  at  K  :  that  at  M  in  a  constant  ratio, 
and  since  the  elastic  force  at  K  is  inversely  as  K  F,  that  at  L  U 
inversely  as  K  F,  and  the  same  may  be  proved  of  the  entire 
repulsive  force ;  therefore,  the  entire  repulsive  force  between  the 
two  particles  D  and  F  will  be  inversely  as  I)  F ;  therefore,  by 
Newton's  Princip.  lib.  2,  Prop.^3,  the  elastic  force  of  the  gas 
will  be  inversely  as  the  volume.  .  Q.  E.  D. 
.  Cor.  1.^ — ^If  the  compression  be  such  that  the  force  of  .a,ttrac- 
tion  between  the  particles  produce  any  sensible  effept,  having 
given  the  ratio  of  the  forces  at  any  given  distance,  the  force  wifi 

be  as  g  —  ^,  each  term  being  multipUed  by  the  force  at  tha^ 

given  distance. 

Cor',  2. — If  the  gas  be  highly  compressed,  its  elastic  force  will 
increase  in  a  higher  inverse  ratio  tjjian  that  of  its  volume. 

Scholium. 

If  the  force  of  attraction  vary  inversely  as  the  cube  of  the  dist^ 
ance,  the  cube  of  the  compressing  force  will  be  as  the  fourth 
power  of  the  density.  If  the  force  of  attraction  be  as  the  fourth 
power  of  the  distance  inversely,  the  cube  of  the  compressing 
force  will  be  as  the  fifth  power  of  the  density. 

Prop.  IV. 

Gases  will  be  expanded  by  heat,  and  contracted  by  cold,  their 
elastic  force  being  constant. 

Let  the  elastic  force  of  a  confined  portion  of  a  gas  be  balanced 
by  the  pressure  of  the  air ;  heat  it,  and  the  elastic  force  of  the 
calorific  atmospheres  of  its  particles  will  be  increased;  therefore, 
the  particle^,  will  have  a  tendency  to  separate  from  each  other ; 
the  gas  will  expand  ;  but  tlie  force  of  each  particle  is  inversely 
as  the  distance  ;  therefore,  a  distance  will  be  fouiid,  such,  that 
the  gas  will  again  be  in  equilibrio  with  the  external  air,  and  cou- 
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fiequantly  the  expansion  will  proceed  until   this  distance  is 
altatned.    The  converse  wiU  take  place  by  cooling.    Q.  £.  D. 

Prop.V. 

The  elastic  force  bfting  constant^  the  change,  produced  in 
equal  volumes   of  different 
gases  by  the  same  variation 
of  temperature,  will  be  equal. 

Let  A  D  be  the  radius  of 
a  particle  of  a  gas  produced ; 
let  E  F  G  be  the  curve  whose 
ordinates  represent  the  force 
of  attraction  at  the  distances 
of  their  respective  abscisses  j 
these  multiplied  into  the 
density  of  the  surrounding  caloric  give  the  density  of  the  calorib 
at  those  points ;  therefore  the  pressure  at  B  is  as  the  area 
E  F  G  D  B,  Let  the  density  6f  the  surrounding  caloric  be 
increased,  and  be  to  its  former  density  as  n  :  1 ;  represent  thid 
by  the  curve  HIK;  then  the  area  BEGD  :  area  BflKD  ::  1 :  » 
and  area  B  H  K  D  :  area  CIKD::  AC:AB;  therefore,  the 
areaB  E  G  D :  area  CIKD::AC:»AB. 

Let  the  area  BE  G  D  be  equal  to  the  area  CIKD;  then  AC 
asw,ABorAC:AB::n:l;  or  the  distance  between  the 
particles  will  be  as  the  change  of  temperature,  force  of  attraction 
neihg  neglected*    Q.  £.  D. 

Cor.— If  D  be  the  density  of  caloric,  or  true  temperature  from 
9ero,  the  volume  of  a  gas  will  be  as  D%  when  the  particles  are 
so  distant  that  the  compression  of  the  caloric  bears  an  inseosiUl^ 
ratio  to  its  whole  density. 

Scholium. 

Henee  may  be  established  a  remarkable  difference  betweeii 
gases  and  vapours ;  in  the  former  great  elastic  force  remains  at 
a  temperature  at  which  the  latter  become  Kquid  or  solid ;  there- 
fore in  gases  the  deviation  from  the  laws  of  expansion  will  be 
much  less  than  in  vaf)ours  ;  in  the  latter,  there  will  be  variations, 
hereafter  to  be  investigated,  which  will  be  the  greatest  in  the 
least  volatile  matt€fjrs. 

Prop.  VL 

<  Heat  will  be  .evolved  by  the  sudden  compression  of  a  gas  bt 
vapour ;   for  by  compression  the  calorific  atmospheres  of  the 

Eirtieies  are  diminished  ;  therefore,  part  of  the  heat  which  wail 
tent  becomes  sensible.    Q.  £.  D. 
.    Cor.-— Cold  results  from  the  sudden  rarefkction  of  gaseous 
KUKtter^ 
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Gasles  are  attracted  by  solids  or  liquids,  whether  they  ^6  br 
do  not  exert  on  them  any  chemical  action. 

From  the  nature  of  attraction,  the  particles  of  a  gas  ttheh 
indefinitely  near  the  surface  of  solid  or  liquid  matter,  will  tend 
to  it ;  therefore  upon  the  surface  of  every  substance  which  is 
surrounded  by  any  gas  or  vapour,  there  will  be  an  atmosphere 
of  that  gas  or  vapour,  of  very  small  extent,  whos6  density'*  fe 
greater  than  that  of  the  surrounding  n^edium,  whose  ingreaseti 
elastic  force  is  balanced  by  that  of  the  surrounding  medium,  and 
its  tendency  to  the  body.    Q.  E.  D. 

Cor.  1. — Hence  bodies  which  are  filled  with  minute  pores  will 
absorb  large  quantities  of  gaseous  matter. 

Cor.  2.— Hence  liquids  will  contain  air  for  which  they  may 
have  no  chemical  attraction. 

Cor.  3. — ^The  rays  of  light  will  be  refracted  and  dispersed  1^ 
passing  near  the  surface  of  any  solid ;  this  will  be  distinct  from 
inflection. 

Cor,  4. — When  a  dry  porous  body,  freed  from  air,  is  brought 
into  any  gas  or  vapour,  its  temperature  will  be  increased.    . 

Cor.  5. — ^All  bodies  may  be  more  or  less  perfectly  freed  from 
air  by  being  heated,  or  placed  under  an  exhausted  receiver. 

Scholium. 

Prop.  6  and  7  explain  some  curious  phenomena.  Charcoal 
and  other  very  dry  porous  substances  absorb  a  large  quantity  of 
any  gas  or  vapour  m  which  they  are  immersed^  the  volume  of 
gas  absorbed  oeing  many  times  greater  than  that  of  the  solid; 
hence  very  dry  impalpable  powaers  cannot  be  readily  mwA 
with  liquids.*  Hence  also  during  the  absorption  of  a  gas  by  a 
porous  solid,  heat  will  be  evolved,  and  upon  this  principle,  thp 
common  pyrophorus  seems  to  act. 

General  Remarks  upon  Chemical  Attraction. 

Chemical  attraction  is  distinguished  from  that  whidb  produotts 
mere  mechanical  effects,  by  many  remarkable  differences  in  the 
properties  of  the  resulting  compounds. 

Introduce  an  inflamed  stream  of  hydrogen  into  a  vessel  of 
oxvgen  gas;  both  gases  will  rapidly  be  condensed,  and  tlte 
only  product  will  be  water.  In  this  experiment,  the  gasea  enter 
into  chemical  union,  i.  e.  into  that  ststte  of  combination  in  whidi 
the  attraction  subsisting  between  the  partioles  of  the  oajgen  and 
hydrogen  gases,  overcomes  their  elastic  fiivce,  and  is  greater 
than  the  force  exerted  by  like  particles  upon  each  other;  hezKre 
the  water  may  be  congealed,  reduced  to  a  state  of  vapour,  or 
enter  into  manv  combinations,  without  anv  dec(Hnpositi6n  tal^ 
ing  place.     Tae  sensible  quabtiei  of  the  gases  are  to^diy 
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changed ;  oxy^n  gas  is  a  powerful  supporter  of  corabustioii ; 
hydrogen  gas  is  highly  inflammable ;  their  compound  is  equally 
desdtute  of  either  of  these  properties ;  water  may  be  con- 
gealedy  but  at  the  lowest  temperature  hitherto  proaaced,  each 
element  retains  its  gaseous  state. 

Into,  a  vessel  of  carbonic  acid  g^  introduce  a  stream  of  ammo- 
niacal  ^as;  the  gases  will  ultimately  disappear,  and  a  white 
crystalhzed  solid  will  result,  which  retains  the  properties  of  the 
•.mmonia  in  a  mild  form,  but  none  of  those  whicn  distingui^  the 
«4dd. 

If  dry  nitrous  gas  and  oxygen  gas  be  mixed  in  proper  propor- 
tions, the  volume  is  reduced  to  one  half;  the  gases,  which  were 
invisible,  assume  a  deep-orange  colour ;  each  was  destitute  of 
acid  properties  ;  the  compound  is  a  powerful  acid. 

By  combination,  solids  sometimes  become  Uquid  or  gaseous. 
Mix  together  a  solid  amalgam  of  zinc  with  one  of  bismuth ;  the 
mixture  becomes  fluid.  Bum  a  piece  of  charcoal  in  a  confined 
portion  of  oxygen  gas  ^  the  charcoal  disappears,  and  carbonic 
acid  gas  is  produced :  the  charcoal,  therefore,  by  combination 
assumes  a  gaseous  state.  Similarly,  mix  dry  muriate  of  hme  , 
and  snow  at  a  very  low  temperature ;  they  rapidly  become 
liquid. 

The  colours  of  bodies  are  often  changed ;  dissolve  peroxide 
of  iron  in  sulphuric  acid;  into  one  portion  drop  solution  of 
prussiate  of  potash,  an  intense  blue  precipitate  is  formed  ;  into 
another  portion  pour  solution  of  hydrosulphuret  of  potash,  the 
jprecipitate  is  black ;  into  a  third  pour  subcarbonate  of  potash, 
. «nd  a  yellowish-red  precipitate  is  obtained;  with  arsenite  of 
potash,  a  dull  yellow. 

The  forces  which  produce  chemical  changes  often  act  with 
-extreme  violence ;  place  a  thin  slice  of  phosphorus  upon  a  grain 
or  two  of  hyperoxymuriate  of  potash ;  give  it  a  ^ntle  blow  with 
a  hammer,  and  a  most  violent  detonation  will  fonow. 

During  combination,  a  change  of  temperature  takes  place. 
Mix  four  parts  of  dry  lime  with  one  of  water ;  the  water  loses  its 
fluidity,  for  the  lime  remains  dry,  and  much  he^t  is  excited.  Intro- 
dhioe  phosphorus,  pulverized  antimony,  or  bismuth  into  chlorine 
f;as ;  the  gas  will  be  absorbed,  and  brilliant  combustion  ensues ;  and 
in  all  cases,  ifthe  volume  be  reduced,  heat  is  excited;  if  increased, 
or  if  solids  become  liquid,  or  liquids,  gaseous,  cold  is  produced. 
A^ain,  bodies  which  are  susceptible  of  chemical  unioti,  oombifie 
0iuy  in  certain  definite  proportions ;  thus  in  water,  the  weight 
of  oxygen  bat  to  that  of  the  hydrogen  a  constant  ratio.  If 
bodies  can  combine  in  two,  three,  or  more  dilBPerent  proportions, 
the  ratio  of  the  quantities  of  one  of  the  elements  to  a  given 
weight  of  the  other  will  be  as  the  numbers,  1,  2,  3,  6cc.'  The 
force  of  chemical  attraction  is  not  the  same  in>  aU  bodies  of  the 
«ame<  class,  as  is  manifest  from  the  vations  cases  of  simple  a»d 
GOvafkHHMl  decompositioor.  These^  ^nd  M  other  eh^tnical  ^anj^es 
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^9I^,  |j]f&iresi|lt  of  the  operatkm  of  the  two  great  poweps,  attrac- 
iioa  and  the  repulsive  force  of  caloric.  la  the  present  stl^te  of 
chemical 'Scieoce,  from  the  want  of  some  important  data,  we 
cannot  estimate  tl^e  effect  of  these  forces,  nor  compare  the 
relative  forces  of  chemical  attraction,  which  is  very  dmerent  to 
.  the  Older  of  .decomposition ;  for  it  is  affected  aiid  even  inverted 
by  {&e  foUowii^  causes,  the  results  of  the  operation  of  the  pri- 
mary forces  upon  similar  particles. 

.1.  Temperature. -^Heo-t  mercury  to  nearly  its  boiling  point 
during  several  days,  giving  it  access  of  air ;  it  will  be  conrerted 
into  a  red  oxide;. heat  this  nearly  to  ignition^  the  mercliry 
reassumes  its  metallic  state,  knd  oxygen  ^as  is  evolved^  At  the 
usual  temperature  of  the  air,  the  attraQtion  of  the  particles  of 
mercury  for  each  other,  and  the  elasticity  of  the  oxygen  gas, 
prevent  their  union :  at  a  certain  temperature^  the  former  ferbe  is 
so  far  dinoinished,  that  they  combine:  at  a  temperattire 
approaching  to  ignition,  the  mercury  beoooies  elastic,  and  thcj 
ela9ticity  of  the  oxygen  i&  amaadngly  increased,  and  they  are 
again  .separated :  similarly,  at  the  ordinary  temperature  of  the 
me,  fiulpnuric  or  muriatic  acid  will  separate  the  boracic  from  its 
combination  with  alkaline  or  earthy  bases;  the  contrary  takes 
place  at  a  red  heat,  evidently  because  the  sulphuric  and  muriatio 
acids,  from  Uieir  tendency  to  become  elastic,  are  «mted  to  the 
bases  by  a  ksss.  force  > than  at  a  lower  temperature.  Many  other 
^^ases  might  be  advanced  to.  prove'  that  the  apparent  attractions 
of  bodies  for  each  other  are  changed  by  variations  of  tempera*^ 
ture^  w^oh  apis. ia  two  ways;  first,  T^ben  it  favours  chemieiA 
.union,  it  diminishes  the  cohesive  force  of  one  or  imore  l»ub- 
stances ;  secondly,  when  it  effects  decomposition,  it  is  by  giinng 
to  one. element  at.  least  a  tendency  to  become  elastic,  nenoe 
4ablei^  of  cha^cal  atioract^on  serve  for  only  one  temperature*  '  - 
,  .,2.  ,Elasimty. -^This.iaxglkt  have  faieeneoissidered  solely  as  a 
result  of  the  last. cause,  but  it  acts  ii^.  various  peculiar  ways'at 
therordinai^  temperature,  and  on  this  account  deserves  a  sepa- 
rate plaoe«  Carbonic,  acid  is  ^astic>at  all  tempeifatures,  aiid 
probably  has  a  greater  tendency  to  a  gaseous  state  than  aiir 
other.  Its,  power,  of  saturation  is  .very  great,  and  the  force  wita 
whichf  it  adneres  to  many  bases  i^  peculiarly  powerful,,  yet  it  it 
separated  from  its  combinations  by  every  other  aeid,  doubtless, 
in.  part  .a^  least,  from,  its  great  tendency  to  the  elastic  state  at  -iM 
temperatures. .  And,  in  genered,  bodies  which  «i«>  volatile  afe 
^parated.ifrom.  their  compounds  more  easily  than  tbo^  .whieh 
apre  fixed.  :  Hence  carbonic  acid  will  not  unite  with  dry  lime,  but 
with  its  hydraite ;  ^iid  ^ospho^ous  will  not  shin^  in  pure>  oxygen 
gas,  '  •-         }     .      .     r'  •      ..  •.-••• 

3.  Cokemn  promotes .  combination  when  the    body  to  be- 

formed  has  a  great  cohesive  force;  and  those  toi  be  separated  are 

elastic^  fluid  or  soiuble,,in  the  .menstruum  employed.,  it  opposes 

it  whesa  tbe  substance,  tised  for  dei:ompo^tion  hvA  ^snool^msB 
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force  grei^ter  than  the  other  assietiDe  forces.    For  exani|de^  in 

Bolution,  potash  and  soda  separate  all  the  metallic  oxides  froia 
most  acids,  because,  by  reason  of  cohesion,  the  oxides  are  inso<- 
luble.  Barytes  separates  potash  and  soda  from  most  of  their 
salts^  and  nearly  all  the  resulting  compounds  of  barjrtes  tare  inso- 
luble. Lime  Separates  them  from  those  acids  i^ith  which  it 
forms  insoluble  compounds^  but  in  no  other  cases.  Although 
the  force  does  not  become  actual  cohesion,  imtil  the  compound 
is  formed,  we  here  see  the  operation  of  the  force  which  ulti- 
aitttely  produces  cohesion,  while  the  partides  are  yet  separated 
These  remarks  need  not  b^ .  further  extended,  since  tney  are 
•bTious  to.erery  reader. 

Electricity  appears  to  be  most  intimately  connected  with  tins 
subject.  In  all  cases  of  electrical  excitation,  the  opposite  states 
are  always  exhibited  in  such  proportion  as  will  mutually  neu- 
traliae  each  other,  whether  excited  in  the  ordinary  manner,  or 
by  chemical  agency,  as  in  the  galvanic  secies,  if  componind . 
bodies,  as  neutral  salts,  be  exposed  to  the  operation  of  the  gal-  - 
vanic  battery,  the  principles  are  separated  from  each  other ;  oxj* 
gen,  chlorine,  and  acids  appear  at  the  positive  pole,  while  hydros 

Sen,  azote,  and  inflammable  matter,  together  with  earths^  aUia-^ 
es,  and  metallic  oxides,  tend  to  the  negative  ;  and  those  bodies 
which  unite  with  the  greatest  force  di^r  most  in  their  natural  ' 
electric  energy.  Electricity  is  excited  by  the  oontact  of  dissi« 
'  milar  bodies,  when  the  same  relation  is  observed^  with  this  pecu-« 
har  difference,  that  bodies  of  the  same  closs'  have  difikrent 
degrees  of  electric  energy,  wberel^,  after  contact,  the  two  elec-* 
trtoitieB  are  exhibited.  Whether  electricity  be  the  caulie^of  > 
ebemical  combination  or  a  counteracting  force,  t^annot  yet  be 
determined  ;  and  for  the  purposes  of  Tesearoh,'it  is  not  material 
that  this' should  be  decided.  However,  Until  the  several  electric 
energies  of  bodies  be  determined,  as  well  as  the  relation  of  the 
electric  energy  to  caloric^  to  the  atomic  weight,  specific  gravity, 
&c.  nothing  can  be  determined  with  certainty.  *  I  therefore 
iirithhold  further  researches  into  the  nature,  &c.  of  chemical 
Qombination  A>r  the  present,  except  that  all  tables  of  capacities 
of  bodies  for 'beat,  expansion,  &c.  should  be  computed  for 
weights  proportional  to  the  atpmic  weights,  for  then  they  repre^ 
sent  the  capacities,  8cc.  of  single  atoms ;  this  is  most  codspicu- 
oiks  in  eases  of  ibombustidn.  Sinc^  heat  is  evdved  during  that 
process,  there  mvust  be  a  diminution  of  cap^ity ;  if,  therefore, 
we  add  the  atomic  capacities  of  the  bodies,  and  frotn  the  sum 
subtract  the  atomto  capacity  of  the  product  (that  is^  the  e«!pacity 
of  a  weight  of  the. product,  equal  to  the  snm  of  t^  weights  of 
the  ingredients  consumed),  the  remainder  will  be  the  proportion 
of  the  diminution  of  capacity,  or  of  the  heat  evolved ;  for 
example,  the  atomic  capacity  of  hydrogen  gas  is.Q*82 ;  that  of 
oxygen  is  4*75 ;  the  sum  is '  7*^57 ;  the  capacity  of  an  atom  of 
aqiH^ous  vapour  is   1*75;  therefore,   5*82  is  the  heat  evolved. 


Similaity,  Ui6  atomte  <Mipa«ity  of  eatboti  is  1*95 ;  twic«  the 
atomic  capacity  of  oxygen  is  9*5 ;  the  sum  d*605 ;  the  atomio 
caMMty  of  carboikte  acid  is  2*887  ;  i.  e«  6*808  is  Ae  duantity  of 
eaioric  e^rolredb  Until  we  afe  fttttiished  with  the  aboire  datik> 
a&d  particiilarly  with  the  precise  relation  of  electricity  td  chemU 
eal  attraction  and  caloric^  it  will  be  vaih  to  attempt  to  institute 
any  researches  into  the  principles  of  chemical  philosophy ;  and^ 
in  all  computations,  tables  must  be  constructed  for  the  atomic 
weights  ot  bodies  in  every  case.  For  the  table  of  atomic  capa-* 
cities,  th^  argument  is,  atomic  w<»ight  x  capacities  of  ec|ual 
wei^ls. 

Heat  evolved  by  combustion  or  combifiation :  afgument^ 
sum  of  the  atomic  capacities  of  the  bodies  combined  ^  atomio 
capacity  of  the  compound. 

Atonuc  expansion  m  volume :  argument^  ^gj-j^^i  ^ 
length,  the  cube  root  of  the  above  quantity.  ^ 

Conducting    powers:    argument,^  {^^^}    ^^"^ 

the  lengths  of  the  metallic  rodd  on  which  the  experiment  is  to 
be  mac^^  in  order  to  obtain  the  true  ratio  of  uie  conducting 
powers. 

•'»'    ^      ■^'       ■'    '■     '-    ■'     -  ^   ■      »-■      I|H'IL1I1I    My 
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ARTICLlt   III. 

Ahstraci  of  a  Memoir  entitled  '^  An  Attempt  to  ascertain  the 
Chemical  Composition  of  those  Minerals  which  possess  the  same 
Crystalline  Form  as  Pyroxene  J^    By  !!•  Rose. 

!•  Pyn^emes^  with  Lime  and  Protoxide  of  Manganese  as  Basei. 

The  red  siKcate  of  manganese  from  Langbansbyttan,  in 
Wermeland,  Sweden. 

This  mineral  (manganese  oxide  silicifere  rouge  de  M.  HaSy) 
occurs  generally  only  massive  on  the  Hartz^Sibena,  Transylvania, 
and  near  Latagwmshy  ttan^  with  a  distinct  foliated  texture  identical 
with  pyroxene,  which  is  further  proved  by  an  analysis  of  Prof* 
Berzelius,  according  to  whom  it  is  a  bisilicate  of  protoxide  of 
manganese  Combined  with  some  bisilicate  of  lime. 

The  result  of  his  analysis  was : 

Silica 48-00  containing  oxygen  23*80 

Protoxide  of  manganese  49-04   10-76 

lime....* 3-12   , 0*87 

Magnesia 0*22 

Oxide  of  iron  .»..»•««  Trace 

100-38 
s2 
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Itisy  therefore,  a  bisilicata  of  protoxide  of  manganese  com-' 
bined  with  a  small  quantity  of  bisilicate  of  lime. 

Besides  the  pyroxenes  of  these  four  diyisions,  there  exist  m 
nature  also  some  which  contain  alumina  as  a  real  censtitaeiii 
part.  They  are  rare,  and  the  quantity  of  alumina  which  ocom 
in  th^m  nevejr  amounts  to  more  than  seven  per  cent«  The  alu- 
mina, which  contains  three  atoms  of  oxygen,  is  not  isomorpbou^ 
with  the  bases  containing  two  atoms  of  oxygen,  and  its  presence 
in  the  pyroxenes  is  still  enigmatical.  It  seems  that  in  proper-^ 
tion  as  the  quantity  of  alumina  increases,  that  of  the  siUcm 
decreases,  so  that  it  is  hot  improbable  that  it  does  not  exist  as 
a  silicate  in  the  pyfoxenes,  but  as  an  alumihate,  of  which  the 
electronegative  constituent  patt  may  be  isomorphous  with. silica. 
Such  pyroxenea  which  contain  alumina  dre  the  black  pyroxene 
from  Frascati  analysed  by  Klaproth;^  the  pyroxene  from 
iEtna  analysed  by  Vauquelin,  and  the  black  pyroxene  from 
Pargas  analysed  by  Nordenskiold. 

.  The  greater  part  of  the  pyroxenes  analysed  by  M.  Rose 
were  fragments  taken  from  massive  pieces,  with  a  very  distinct 
foliated  fracture.  *  In  this  state,  the  miilerals  contain  lesa 
foreign  admixtures  than  when  they-  are  crystallized.  In  this 
case,  the  crystals  are  generally  large,  and  nave  distinct  faces  ; 
but  between  the  laminsB  very  distinct  admixtures  may  be  disco« 
vered,  and  so  many  traces  of  the  matrix  that  they  may  be  seen 
with  the  unassisted  £ye.  In  the  beautifully  crystallized  pyroxene 
from  Frascati,  the  naiked  eye  discovers  many  such  foreign  admi3t«« 
tures,  while  even  with  a  glass  none  can  be  found  in  the  massive 
white  malacolite  from  Orrijervi. 

The  pyroxenes  analysed  by  M.  Rose  were  all  measured  by 
Prof.  Mitscherlich,  and  found  to  be  real  pyroxenes.  The  incli- 
nations of  the  two  sides,  and  of  the  terminal  face,  ap{Mroached 
to  the  numbers  given  by  Ha^,  and  agreed  completely  with  the 
measurement  of  Phillips.  These .  cleavages  occurr^  on  the 
malacolite  from  Orrijervi,  the  yellow  variety  from  Langbanshyli* 
tun,  though  they  were  not  so  clear  in  the  hedenbergite,  in 
both  malacolites  from,  Bjoonyreooeden,  or  the  bard  sahhte. 

The  pyroxene  from  Taberg  is  the  only  one  of  those  .ana- 
lysed by  M.  Rose,  which  is  well ,  crystallized.  The  red  sili- 
cate of  manganese  from  Laugbanshyttan  shows  only  the 
cleavage  parallel  to  the  sides,  and  the  truncations  of  the. 
acute  and  obtuse  solid  angles.  The  inclination  of  the  sides 
is   the  same  as    that   mentioned  by   Haiiy  as  belonging  to 

*■  KUproth  found  alumina  in  all  p3rroxenes,  of  which  he  has  published  an  aooount 
in  the  collection  of  his  analysea ;  however,  among  them  all,  the  pyroxene  from.  Fras- 
cati only  is  a  real  pjrroxene ;  the  augit  from  the  Sanalpe  is  hornblende ;  the  slaggy  au^t 
from  ^idlia  which  is  not  crystallized  is,  according  to  Prof.  Weiss,  an  obsi^an ;  the 
common  augits  from  the  Rhon  mountains  are  not  crystallized,  and  no  tiace  of  foliated 
fracture  can.  be  discerned  in  them. 
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pyroxene.  Ttiecleavage  is  very  indiiltinct  in  the  soft  sahlites* 
which  contain  serpentine*  Their  external  similarity  only  witit 
the  hard  sahlite^  from  Sahla,  was  the  reason  which  induced  Mi 
Bose  to  analyse  them.  It  was  ncce^ary  to  repeat  this  analysis 
crften  as  it  gave  questionable  results^  until  at  last  no  doubt  could 
iBOiain  about  their  true  chemical  nature;  The  cleavages  parallel 
to  the  sides  of  the  prisms  and  its  truncations  only  were  observ** 
able,  and  very  indistinct;  the  terminal  face  could  noi  at  all 
be  -discerned.  This  imperfect  crystalline  structure  depended  ' 
evidently  upon  the  foreign  admixture  of  serpentine* 
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Article  IV. 

ScMe  Edcperiments  and  Researches  on  the  Saline  Contents  of  Sea- 
fffaier,  undertaken  with  a  View  to  correct  and  improve  its 
Chemical  Analysis,  By  Alexander  Marcet,  MD.  FRS. 
Honorary  Professor  of  Chemistry  at  Genieva.* 

^  Ik  a  paper  on  the  temperature  and  saltness  of  various  seas, 
which  the  Royal  Society  did  me  the  honour  to  publish  in  their 
Transactions  for  the  year  1819,  I  threw  out  a  conjecture,  that 
the  sen.  might  contain  minute  quantities  of  every  substance  in 
nature,  which  is  soluble  in  water.  For  the  ocean  having  com- 
munication with  every  part  of  the  earth  through  the  rivers,  all  of 
which  ultimately  pour  their  waters  into  it ;  and  soluble  sub-  ^ 
stances,  even  such  as  are  theoretically  incompatible  with  each 
other,  being  almost  in  every  instance  capable  of  co-existino-  in 
solution,  provided  the  quantities  be  vfery  minute,  I  could  see" no 
l^ltson  why  the  ocean  should  not  be  a  general  receptacle  of  all 
bodies  which  can  be  held  in  solution.  And  althbuo-h  it  will 
appear  from  the  following  account,  that  I  have  been  unsuccess* 
ful  in  some  'of  my  attempts  to  prove  the  truth  of  this  conjecture, 
it  may  fairly  be  ascribed  either  to  a  want  of  sufficient  accuracy 
in  our  present  mechods  of  chemical  analysis,  or  of  the  requisite 
degree  of  skill  in  the  operator. 

Some  time  after  the  communication  to  which  I  have  just 
referred,  an  extraordinary  statement  was  pointed  out  to  me 
upon  the  authority  of  Rouelle,  a  French  chemist  of  the  last  cen' 
tury,  from  which  it  appeared  that  mercury  was  contained  in  sea 
saU;t  and  I  saw  spon  after  in  the  Annales  du  Mus^e,  vol.  vii.  a 
paper  by  the  celebrated  chemist  Proust,  who,  in  a  great  measure. 


( • 
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confitmed  that  statement,  by  amiooncing  that  lie  had  feund 
traeea  of  mercvry  ia  ill  the  apecimens  of  mariae  acid  which  he 
had  examined. 

Improbable  aa  the  fact  appeared,  I  thought  it  worth  while  to 
fepeat  the  experiment,  and  to  take  that  opportunity  of  making 
tome  collateral  researches  upon  other  subatancea,  much  more 
likely  than  mercury  to  be  discovered  in  sea  water. 

For  this  purpose  I  irvailed  myself  of  the  kindness  of  my  friend 
Mr,  John  Barry,*  who  happened  to  be  in  the  vicinity  of  Ports-t 
mouth,'  to  supply  me  with  specimens  of  sea-water,  carefully  con« 
centrated  upon  tlie  spot,  in  vessels  of  Wedgwood  ware,  and  with 
scrupulous  attention  to  cleanliness  in  the  process.  Accordingly 
he  was  so  obliging,  as  not  only  to  send  me  a  quantity  of  bnne 
evaporated  under  nis  own  eye,  in  the  manner  just  mentioned, 
but  he  also  collected  for  me  a  valuable  series  of  specimens  from 
the  salt  works  near  Portsmouth,  from  all  the  stages  of  the  pro- 
cess, so  as  to  afford  me  an  opportunity  of  investigating  with 
accuracy  all  the  chemical  circumstances  of  this  interesting- 
branch  of  national  economy.  Finding  myself,  however,  much 
Eressed  by  time  at  this  late  period  of  the  session,  I  shall,  after 
riefly  adverting  to  Rouelle's  supposed  discovery,  confine 
myself  in  this  communication  to  a  few  observations  which  I  have 
made  on  sea-water  itself;  keeping  out  of  view,  for^the  present, 
the  topic  of  salt-making,  whicn,  however,  I  intend  to  resume  at 
some  future  period,  in  a  more  complete  and  satisfactory  manner* 
I  first  attempted  to  detect  mercury  in  a  specimen  of  bay-salt, 
such  as  is  obtamed  in  the  salt-works  near  Portsmouth,  by  spon«> 
taneous  evaporation*  This  variety  of  salt  forms  large  crystals^ 
but  is  always  more  or  less  contaminated  by  earthy  matter, 
^which  gives  it  a  dirty  appearance.  It  has,  probably>  a  general 
resemblance  to  the  French  Sel  de  Gabelle,  which  is  more  impure 
still,  though,  I  believe,  obtained  in  a  simUar  manner .f 

£ight  ounces  of  this  salt  were  put  into  a  coated  retort  con-' 
nected  with  a  receiver,  and  about  four  ounces  of  nitrous  acid 
were  poured  upon  it  A  pretty  brisk  action  took  place,  which 
was  further  increased  by  ttie  application  of  heat ;  fumes  of  chlo- 
rine were  immediately  disengaged,  and  a  reddish  fluid  condensed 
in  the  receiver ;  the  neat  was  continued,  and  gradually  raised  in 
a  charcoal  fire  till  no  acid  or  moisture  any  longer  came  over ;  at 
which  time  a  new  emission  of  red  fumes  indicated  that  the 
nitrate  formed  in  the  retort  was  beginning  to  part  with  its  acid : 
minute  drops  of  fused  salt  soon  bedewed  tne  upper  part  and 
neck  of  the  retort,  so  as  to  be  mistaken  at  first  for  a  sublimate. 
This,  however,  proved  to  be  almost  solely  muriate  of  9oda ;  and 

*  Mr.  John  Barry,  of  Plough  Court,  inrentor  of  a- new  and  Taluable  process  fiv  pre-' 
paringextracts  in  vacuo,  &c 

f  The  name  of  kajf-wH  k  often  a^plM  to  iaaupk  at  weU  as  British  salt,  and  in 
general  it  simply  itntm  Uuit  die  salt  Ml^eei^oMlifd  hf  tfmtmMm  erapocation. 


Q^.garf  f4  e^t|n(^p9|tiQ;),  it  did  9ot  appear  to  ppatcuQ  tl^e  Btl^aQ^st 

I  x\^xi  dis^cuved  fi va .  or  six  pounds  of  bc^yrsalt  iqi  w^ter^  apd 
coUf cte4  i{^  a  filtev  tlie  insoli^btle  eartliy  fi^^dipaeqt,  ii^  Yfhich 
Koaelle  stated  that  the  quicksilver  was  \19u4Uy  fpund.  Thi^ 
l^dino^nt  being  carefaUy  driedi  aad  heated  to  reduess  ia  a  coated 
retort,  a  wbitQ. sublimate  arosei  and  condensed  oathen^okot 
the^  retort ;  but  this  jBuUimate  proved  to  be  muriate  pf  aiPRloni^, 
aad  did  not  pont^^  the  s^uall^^t  portion  of  cQiro^iv^  sublimalii^y 
pr  other  laefcurial  salt.  This  saJ-ammpqiac,  tbougb  evidently 
fo^meid.  during  the  distillation  frou),  tbq  vegetable  and  aniipM 
piatt^r  co^tain^  in  t^Q  sediment^  suggested  to  me  thf^  idea,  of 
looking  for  ammonia,  amongst  the  contents  of  sear  water.  , 
,,  I  i^pw  submitted  spme  Sel  de  Gabelle,  which  I  had  procurdd 
from  Calais  fpr  tbe  purppse>  to  similar  experimentS|  and  tbo 
U^ivf^en^f  alsQj  was  carefully  examinedf  The  result  was  essen- 
tisJi^y  (be  aaofie^  ^ith  the  bayrsalt.  After  adding  nitric  acid  t9 ' 
the  aMt>  ^^  ^^^^  ^^  gr^ually  pushed  to  redness ;  and  when 
fjl  the  moii^ture  \f as  evaporated,  a  white  subUmate  appeared^  m 
14  tb^  fqrme^.casf,  whichi  in  this  instancei  proved  to  consist 
ali|K)^t  entirely  of  nitl^ate  of  soda ;  but  always  without  tiiie 
lefiiSt  particle  pf  Tuefcurial  9alt,  and  without  any  muriate  $>{ 
f^B^^nia.* 

,  {  therefqre  thuik  myself  justified  iu  concluding  that  the  mei* 
f^U?y^,  wbiph  othei^  chemists  have  detected  in  sea- salt  or  its  pro^ 
ducts,  must  have  been  introduced  there  from  some  local  or  accit 
^antsd  cir^^um^tances. 

.  In  experiments  upon  sea^alt,  or  in  general  upon  the  saHoa 
f)Q«itf^ts  of  thcf  sea>  it  is  ..obvious  that,  iu  order  to  exclude 
sources  of  error,  it  is  necessary  to  operate  upon  purje  s^at 
water,  and  not  upon  salt^  obtained  from  it  by  liie  usual  pro<« 
cesses  in  the  large  way,  these  being  always  more  or  lessf  conta* 
punatod  by  the  clay  pits  in  which  the  evaporation  is  carried  on, 
1^.  the  metallic  boilers,  or  other  adventitious  causes.  I,  there- 
foi^  now  turued  my  attention  to  the  sea-water  itself,  and  in  par* 
(i^ar,  the  perfectly  pure  and  transparent  specimen  of  concen-* 
trated  brine  from  the  Channel,  which  I  haye  above  mentioned. 
Ml?*  Garry  procured  this  water  near  Bembridge  floating  Ught, 
^bout  two  miles  north-east  of  the  eastern  extremity  of  the  Isle  of 
Wight,  and  the  (evaporation  which  it  had  undei^one  at  Porta* 
aioutb,  had  only  separated  from  it  a  quantity  of  calcareous 
matter,  principally  selenite.f 

*  In  tlw  former  expetimcDt  thfi  saUimate  was  prindpally  murkte  of  soda,  oviog, 
00  doubt,  to  the  decompositioii  having  been  less  complete,  and  the  operation  less  ga^ 
dually  conducted  than  in  the  latter  experiment. 

t  The  water,  immediatdy  on  being  raised  from  the  sea,  had  been  allowed  to  stand  " 
«  fnfficiMUIiBM  lp-d«|K»it  the  earthy  partides  suspended  in  it,  by  which  nyeans  it  had 
become  beantiAilly  transparent :  ICO  pounds  of  the  water  pnduced  only  three  grains  of 
earthy  sediment,  in  which  I  could  discover  nothing  but  carbonate  of  lime  and  oxide  of 
inNt«  ritiiin$)U»«edimflnt»IMpof<3ingtoBou£Uet  thatmcrc^  JLflype^ 

hittdly  say  thst  I  could  not  detect  init  the  least  particle  of^t  metf. 
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A  few  pounds  of  this  water  were  evaporated  nearly  to  dry-' 
nessy  at  a  gentle  heat,  so  as  to  reduce  the  mother  liquor  to  the 
smallest  possible  quantity.  This  liquor  was  suffered  to  drain  off| 
and  reserved  for  experiments,  as  it  is  in  this  fluid  that  any  new 
ingredients  are  most  likely  to  be  detected. 

I  had  suspected  that  some  nitric  salt  might  be  found  in  sea- 
water,  but  in  this  I  was  disappointed.  The  discrimination  by 
the  shape  of  the  crystals  being  in  this  instance  scarcely  practi^ 
cable,  the  mode  which  I  employed  for  detecting  it,  consisted  in 
concentrating  the  bittern  in  a  glass  tube  or  retort,  till  it  began  to 
deposit  solid  matter,  then  adding  sulphuric  acid  and  gold-leaf, 
and  boiling  the  mixture ;  the  gold-leaf  was  not  in  the  least  acted 
upon,  nor  was  any  smell  of  nitric  acid  perceived  ;  but  on  adding 
the  smallest  quantity  of  nitre  to  the  same  mixture,  the  gold  was 
dissolved,  and  the  smell  of  aqua  regia  was  instantly  perceived.* 

A  portion  of  the  said  bittern  was  next  examined  by  appro- 
priate reagents,  with  a  view  to  detect  any  minute  quantity  of 
earths  or  metals,  especially  alumina,  siKca,  iron,  and  copper, 
which  former  inquirers  might  have  overlooked  ;  but  I  could  find 
no  other  earth  except  magnesia  :  and  to  my  surprise,  I  did  not 
find  in  the  bittern  tne  least  particle  of  lime  ;  which  proves  that 
sea-water  contains  no  muriate  of  lime,  as  had  been  generally 
supposed.  I  was  equally  unsuccessful  in  my  attempts  to  detect 
iron  or  copper,  by  the  most  delicate  tests,  in  fact,^neith6r  alka-> 
lies  nor  alKaline  carbonates  precipitated  any  other  substance 
from  the  bittern  of  sea-water,  except  magnesia. 

The  deposit  obtained  at  Portsmouth  during  the  early  period 
of  the  concentration  of  the  water,  being  analyzed,  I  found  it  to 
consist  of  selenite,  mixed  with  a  little  muriate  of  soda,  and  a 
portion  of  carbonate  of  lime.  The  presence  v  of-  this  last  sub- 
stance ill  sea-water,  in  a  state  of  perfect  solution,  being,  I 
believe,  a  new  fact,  I  neglected  no  means  of  establishing  it  with 
certainty,  an  object  which  was  accomplished  without  difficulty^i^ 

Carbonate  of  magnesia  having  been  supposed  by  some 
chemists  to  exist  in  sea- water,  1  looked  for  it  in  the  same 
deposit ;  but  I  could  not  detect  the  least  portion  of  it  by  the 
most  delicate  tests.J 

I  next  turned  my  attention  to  the  alkaline  salts  of  sea-water ; 
s^nd  here  I  was  more  fortunate;  as  I  succeeded  in  ascertaining 
beyond  a  doubt,  that  sea-water  contains  ammonia,  as  it  yielded 
sal  ammoniac  by  evaporation  and  sublimation.  This  result  was 
easily  obtained.  Some  of  the  bittern  being  evaporated  to  diy- 
ness  in  a  retort,  and  a  low  red  heat  applied,  a  white  sublimate 

•  For  this  easy  and  elegant  process  for  detecting  nitric  add^  a  point  attended  frith 
difficulty,  I  am  indebted  to  Dr.  Wollaston. 

f  The  deposit  was  treated  with  af^etic  add,  which  occasioned  an  efibrv«tcenee.  The 
dear  liquor  being  then  decanted  ofF,  and  evaporated  to  dryness,  and  alcohol  added,  ace- 
tate of  lime  was  found  in  the  filtered  alcoholic  liqaor. 

%  Namely,  solution  of  tlie  mass  in  dilute  muriatic  add;  predpitation  of  the  limc^ 
artd  addition  of  phosphate  of  ammonia  to  the  filtered  liquor. 
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appetired  in  the  neck  of  the  retort^  which  proVed  to  be 'muriate 
of  ammonia.  The  mode  ih  which  this  substance  was  identified 
was  as  follows : 

1.  Thlft  sublimate  was  re-dissolved  in  water,  re-evaporated  to 
dryness,  and  again  sublimed  by  the  heat  of  a  spirit  lamp.    * 

2.  This  new  sublimate  bein^  again  dissolved,  and  solution 
of  ftiagnesia  and  phosphoric  acid  added,  a  triple  phosphate  was 
formed. 

3.  On  adding  caustic  potash  to  the  solution,  and  bringing  the 
mouth  of  a  phial  containing  muriatic  acid  close  to  the  vessel, 
abundant  white  fumes  appeared. 

4.  The  sublimate  gave  precipitates  both  with  muriate  of 
pldtina  and  nitrate  of  silver.* 

Sulphate' of  soda  having  been  mentioned  by  many  chemists 
as'one  of  the  c'onstituents  of  sea-water,  I  endeavourea  to  ascer- 
tain, whether  or  not  it  existed  in  it.  But  all  attempts  to  detect 
this' «alt  in  the  bittern  by  crystallization  were  fruitless,  though 
great  pains  were  taken  for  that  purpose ;  and  I  feel  the  more 
confident  that  tliere  is  no  sulphate  of  soda  in  sea-water,  as  the 
presence  of  this  salt  in  any  but  the  most  minute  quantities 
would  be  quite  incompatible  with  our  knowledge  of  chemical 
affinities..  For  since  there  are  co-existing  in  sea-water  muriate 
of  soda  and  sulphate  of  magnesia,  it  is  evident  that  sulphate  of 
soda  Would 'decompose  muriate  of  magnesia,  which  salt  is  known 
to  be  in  sea- water.  And  again  we  know,  that  sea-water  con- 
tains sulphate  of  lime  and  muriate  of  soda  ;  therefore  it  cannot 
contain  sulphate  of  soda;  for  in  that  case  we  should  have 
muriate  of  lime,  which  I  have  shown  to  be  contrary  to  fact. 

The  last  circumstance  which  I  shall  at  present  notice  relates 
to  the  state  in  which  potash  exists  in  sea^^water.f  Potash  is 
found,  by  its  appropriate  re-agents,  principally  in  the  bittern, 
but  it  is  found  also  among  the  salts  which  are  separated  from  it, 
especially  in  the  latter  period  of  crystallization.  By  further  and 
repeated  evaporation  of  the  bittern,  and  successive  separation  of 
the  mother  water  remaining  after  the  removal  of  the  crystals 
formed,  various  distinct  crystals  were  obtained  possessing  their 
characteristic  form ;  namely,  prismatic  sulphate'  of  magnesia, 
cubic  and  star-shaped  muriate  of  soda,  and  rhombic  crystals, 
quite  different  from  either  of  the  other  salts.  These  crystals, 
which  were  evidently  portions  of  an  oblique  rhombic  prism, 
being  carefully  separated  and  washed  with  water  and  al^cohol, 

4 

*  As  it  did  not  enter  into  my  plan,  on  this  occasion,  to  turn  my  attention  to  the  esti- 
mation of  proportions  or  precise  quantities,  I  have  not  attempted  to  estimate  exactly  the 
proportion  which  ammonia  hears  to  the  other  ingredients  of  sea-water ;  hut  as  its  pre* 
sence  can  easily  be  shown  in  IGO  grains  of  the  bitter  salts,  its  quantity  cannot  be 
extremdy  minute. 

•f-  It  wiU  be  recollected  that  the  presence  of  potash  in  sea-water,  though  announced 
by  myself  in  the  paper  on  sea-water  to  which  I  have  before  alluded,  was  Dr.  WoUaston^s 
discovery.  I  have  likewise  to  mention,  that  the  above  experiments  re^>ectiBg  the  state 
in  which  it  exists,  were  either  made  by  him  or  at  his  suggestion. 


proved  to  be  |i  triple  8?dt  of  sulphate  qf  potash  aad  maffl^esia ;  a 

Ult  80  easily  analy»«d*  ^*^  »*  ^^'^^  ^^  ^"^^  superflupua  to 
relate  the  particulars  of  the  process. 

It  now  reroained  to  be  ascertained,  whether  potash  ini^t  not 
also  exist  in  sea^-water  in  the  state  of  muriate  of  potash,  or  of 
triple  muriate  of  potash  and  magnesia.  That  a  copsiderable 
aimntity  of  potash  remains  in  the  bittern,  even  after  the  separa- 
tion of  the  triple  sulphate,  is  easily  ascertained ;  and  by  careful 
evaporation  it  may  be  made  to  crystallize  as  a  triple  salt  in  rhom- 
bio  crystals ;  but  the  constitution  of  this  salt  is  so  delicate,  that 
it  is  liable  to  be  separated  into  muriate  of  potash  and  muriate  of 
maanesia  by  water  alone  5  and  it  h  with  certainty  decoqiposed 
by  alcohol,  which. takes  up  the  magnesian  muriate,  wd  leave? 
ihe  other  undissolved.  •       x    -^ 

FTom  the  foregoing  observations  and  ea^penmenta  it.  m^y, 

therefoYe,  be  inferred,  1^   •    xu        x 

1,  That  there  is  no  mercury,  or  merqunal  salt,  m  the  waterfi 

of  the  ocean.  .  .     ^ 

2,  That  sea-fwater  contains  no  nitrates. 

3,  That  it  contains  sal  ammoniac, 

4,  That  it  holds  carbonate  of  Ume  in  solution. 
6.  That  it  contains  no  muriate  of  lime. 

6,  That  it  contains  a  triple  sulphate  of  magaesia  and  potash. 

Some  of  these  circumstances  will,  of  course,  require  that 
former  analyses  of  sea-water,  and  my  own  in  particulai-,  should 
be  corrected  and  revised ;  but  this  I  shall  not  attempt  to  do, 
until  I  have  obtained  further,  and  still  more  precise  information 
on  tii8  subject. 


jsSfissB^asss^sss 


Article  V. 

Astronomical  Observations,  1823. 
By  Col.  Beaufoy,  FRS. 

Bushey  Heath,  near  Stanmore. 

Latitude  5lo  37'  44*8"  North.    Longitude  West  in  tfaae  V  90*0S'^ 


Feb.  24.    Emersion  of  Jupiter's   second  C  6&  20'  19"  Mean  Time  at  Bushey. 

sateUite l^    30    40    Mean  Time  at  Greenwich. 
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The  result  of  very  AVheniire  observadohs  cm  the  rain  gna^e 
throughout  this  year  tends  to  confirm  the  eonjectttres  offered  in 
the  number  of  the  Annals  of  Philosophy  Tot  July  last,  p.  IB. 

The  excess  of  rain  received  by  the  g[uage  x>n  the  ground  lerel 
is,  as  before,  Tery  great  sit  particular  times,  and,  oti  the  whole, 
neariyconfesponding  with  that  of  the  last  year,  yiz. 

.1821  was  as  I  to  1-6127  ^^^.  «  .    «  „oA.^iir 
loon      -      1  x^  1  coo  r  oral  2  to  o  nearly. 
.    1822  was  as  1  to  1-5233 

Am<ing  the  daily  differences,  we  found  as  much  as  1-5  excess ; 
and,  on  the  other  nand,  in  quantities  very  nearly  equally.  The 
least  monthly  excess  was  that  of  June,  being  -172  only,  and  the 

f;reatest  monthly  excess  that  of  December,  which  rose  to  1*175. 
n  every  instance,  the  excess  of  the  lower  above  the  utoer  guage 
has  been  proportioned  to  the  more  or  less  velocity  ot  the  wind ; 
and  nothiiis  has  occurred  to  weaken,  but  much  to  cdrroborate, 
the  idea,  that  it  is  principaUy,  if  not  altogether,  occasioned  by 
the  whirl  or  eddy  produced  by  the  recoil  of  the  current  of  air 
from  the  stdes  of  the  building.  This  is  a  question  of  fact,  which 
we  continue  to  hopb  some  of  your  meteorological  correspondents^ 
better  provided  with  anemometers,  will  try  oy  the  test  of  actual 
experiments. 


« 


Article  VII. 

Oh  the  unconformable  Position  of  the  Pontefract  Rock  of  Sandr- 
stone,  with  respect  to  thg  subjacent  Coal-measures,  as  shown  in 
the  new  Geological  Map  of  Yorkshire:  and  regarding  some 
Errors  therein,  as  to  Parts  of  the  Ranges  of  certain  Rocks  m 
the  Coal  Series.    By  Mi*.  John  Farey. 

(To  the  Editor  of  the  Annals  ^Philosophy.) 

Cirv  «rr_.j^»_.,  s     ,.      ..     aauL     la      1QOO 

0IJK9  xf  OWiiilMr<.f If  ttl\  F€w»  IV9   imra. 

I  AM  ohe  of  thot^e  who  have  felt  a  strong  interiest  in  the 
perusal  of  several  long  and  very  important  geological  papers, 
chiefly  frotn  the  pens  of  Messrs.  Weaver,  Conybeare,  Buckland, 
Phillips,  Sedgwick,  and  Winch,  which  have  appeared  ib  your 
last  foar  volumes ;  and  observing  that  Mr.  Conyoeare^  in  p.  137 
of  your  last  number;  considers  the  continental  Kock,  Which  has 
^  of  late  be^n  much  the  subject  of 'discussion,  under  tlie  name  of 
rotheliegeride,  to  be  pcobably  tlie  same  .with  the  £nglish  rock> 
which  my  friend  Mr.  Smith  has  named  the  '*  Pontefriict  Hock," 
and  lately  depicted  its  course  in  his  four-sheet  Geological  Map 
of  Yorksnicei  B<Jd  by  Gary :  I  b^  pemussion  t0  state  in  your 
Annals,  tl^t  I  fdly  concur  with  M?.  Coliybeare  in  opiniojk,  that 
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the  rock  in  question  belongs  to^  and  is  the  lowest  of,  the  nnoon- 
fonoable^  iliiagnesiany  and  gypseous  serieS)*  which  locally  covers 
and  forms  the  eastern  boundaiy  of  the  Yorkshire  coal«>field>  and 
that  this  t^ontefracl  rock  has  been  improperly  associated  and 
linked  with  the  six  other  coal-measure  grit  rocks^  named  by  Mr, 
Smith' on  the  margin  of  his  map.  I  agree  aUo  with  Mr.  C.  in 
thinking!  that  this  Pontefract  rock  deserves  a  very  careful  ezn^ 
mination  and  description.  Towards  the  accomplishment  of 
which  object)  I  beg  to  mention  as  the  results  «f  much  labour 
and  thought  bestowed  on  the  investigation  of  particular  rocks^ 
two  general  majtims,  which  I  submit,  should  always  be  kept  in 
view  by  the  practical  geologist,  viz. 

1.  That  an  individual  rock  or  stratum  is  never  umform  through*^ 
otit  its  whole  extent ;  that  is,  none  of  them  display  at  every 
mint  the  same  thickness,  composition,  or  state ;  nor  do  their 
Deds  Or  fissures  contaitL  everywhere  the  same  organic  or  other 
extraneous  matters. 

2.  That  710  unique  parts  occur  locally,  in  any  rock  or  stratum^ 
except,  perhaps,  in  places  wherd  an  alluvial  covering  may  have 
infiltered  or  otherwise  communicated  its  accidental  properties ; 
that  is,  whatever  qualities  or  states,  the  beds  of  any  individual 
rock  or  stratum  may  in  one  place  exhibit,  or  whatever  imbedded 
or  venigenoas  matters  it  may  f »  one  plate  contain ;  each  and 
every  of  such  qualities,  states,  and  matters  (with  the  exception, 
seldom  difficult  to  discriminate,  which  has  been  mentioned  above), 
and  the  same  beds  and  thicknesses,  nearty,  may  be  soaghtfoi^,  and 
with  some  confidence  expected  to  occur,  in  nnmerous  other  placekf 
in  the  whole  course  and  extent  of  such  individual  rock  or  stratum^ 

Which  maxims  suggest  forcibly,  that  much  remains  yet  to  be 
done,  which  the  concurrence  of  numerous  observers  can  only 
accomplish,  before  all  the  properties  of  smy  individual  rock  or 
strsitumv  and  theil:  relative  frequency  of  occurrence,  being  known, 
the  most  essential  characters  can  oe  selected  (among  which  the 
precise  spetAes  or  varieties  o(  organic  temaini,  will  inostly  iktaud 
foremost,  I  believe),  whereby  to  identify  detached  and  fiur  distant 
parts,  of  such  individual  rock  or  stratum. 

Ill  the  pages  referred  to  in  the  note  below,  I  have  shown,  that 
Ae  Pontefract  rock  of  sandstone,  often  in  so  incoherent  or  loose 
a  state  as  to  be  dug  for  aand,  shows  itself  almost  uninterruptedly 
at  the  western  edge  of  the  yellow  or  magnesian  limestone,  across 
th^  couptlesr  of  Nottingham,  Derby,  York,  Durham,  and  part  of 

.  ^  On  tins  point,  tiac*  M 10  Me  HmmMtilie  cmUct  alwftjB  of  the  Ponleftftet  roc^|f!t!i 
tlifeWttC  nuigiialiii  fittwstoBe  tock,  nflUling  into  error  in  1807,  and  (ihaiiks  tojrfr. 
'WSBisiii  J«aBe»  m  «o  the  BediMMh  oiM,  mid  to  Mr.  Jamei  Porter  as  to  the  Ottfordi 
caao)  alWr  ttnn  yetn  setting  m^sdif  tigiit  n(^,  respeetin^  tkt  «iiict>ii/miMMMe«r  nf 
the  series  eirerlying  <xta  ooel-aie«aure«,  bad  witli  me  no  eOVct  (  as  vill  tipptaBt  in  piiges 
1S7,  i^d  '46)e  to  40d  of  my  first  volume  of  '<  Deibyshxre  Report  ( '*  and  jMges  1 68^  4t^,  - 
41%  4d^  ef  .tli»«lBtd  Mtttaae  t  slM  in  the  Pfailosophieal  Magaciiie,  ^nH,  idy.  pages  167, 
16^  174,  S4«,  Am:.  ;  and  tqI.  advi.  p.  SSS,  &c.  wherein  1  have  wneffStf  re)^retefed 
>{hi8  impoktakit  :8(Ctr  .      < 
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Northumberland;  besides  which,  I  have  there  mentioned  th<e 
pjTobabiiityi  that  thi.s  same  rock  underlies  the  maj^nesism  lime- 
stone in  Salop  and  in  Cumberland  counties;  and,  perhaps,  it 
exists  also  under  that  of  Abberley,  in  Worcestershire  ;  but  these 
last  very  contorted  rocks,  and  others  such  on  the  north  ot  Pudley^ 
at  and  southward  of  Breedon,  in  Leicestershire,  and  at  Wild 
Parky  in  Derbyshire,*  require,  I  am  of  opinion,  a  great  deal 
more  of  careful  investigation  than  has  yet  been  bestowed  upon 
them,  before  anything  satisfactory  can  be  concluded  concerning 
them. 

Mir.  Conybeare's  observation  in  p.  137  is  perfectly  just,  as  to 
the  highest  seams  of  coal,  and  the  strata  of  the  regular  series 
accompanying  and  overlying  them,  not  being,  perhaps,  displayed 
on  the  surface,  in  any  part  of  the  British  Islands  ;  and  it  is 
equally  true,  that  the  parts  or  places  are,  in  very  few  of  our 
extensive  coal-fields,  yet  ascertained,  where  the  series  is  the  most 
complete,  or  where  the  highest  of  their  conformable  carboniferous 
strata  are  visible. 

In  the  year  1816,  the  late  Duke  of  Buccleugh  employed  me 
professionally,  among  other  matters,  to  ascertain  this  point,  as 
to  the  Midlothian  coal-field  ;  the  full  details  of  which  investiga«> 
lion  remain  in  the  hands  of  his  Grace's  intelligent  mineral  agent, 
Mr.  James  M'Laren,H'  of  Dalkeith;  showing,  that  the  town  of 
Fisher-row,  near  to  Musselbui^gh,  stands  on  the  highest  stratum, 
of  above  5000  feet  thick  of  coaX-measures,  including  84  seams  of 
coal !  X  as  has  been,  inferred,  from  a  systematic  comparison  of 
2374  spots  or  places  of  observation,  in  the  pits,  boreings,  levels, 
and  quarries,  or  visible  bassets  of  the  strata  of  that  district ; 
whence,  the  extremes  and  the  average  thicknesses  of  the  greater 
part  of  337  alternating  strata  are  ascertained,  amounting  toge- 
ther to  the  total  thickness  above  named. 

I  have  frequently  pointed  out  to  my  n^ineral  friends  resident. 

*  If  the-Bieedon  and  Wild  Park  limestones  (Derb,  Rep.  i.  15S)  belong  to  tlie  Ibnikr 
xnagnesian  rock,  w&j  not  the  gypsum  hummocks  of  CheUaston,  Aqton^  and  BaUington 
(Reg.  i.  149,  &c.)  intermediately  situated,  in  a  strata  trough,  belong  to  the  gypseoua 
red  marl,  resting  immediately  upon  that  rock,  answering  to  the  gypsum  near  Fur* 
biinif  in  Yorkshire  (Phil.  Mag.  vol.  xxxix.  p.  lOS),  whidi,  in  Bollum  Fann  \4^^.and 
many  others  thereabouts,  has  proved  pure  and  crystallized,  several  yaida  thick  F^and 
may  not  the  absence  in  Derbyshire  and  Yorkshire,  of  salt  springs  and  rock  sidt,  which 
last  in  Cheshire,  underlies  gypsum,  arise  from  the  latter  belonging  (as  locally  imbedded 
masses)  to  the  upper  or  great  red  marl,  overlying  the  ver^  irregularly  coarse  griistoue^ 
which,  on  Sherwood  Forest  and  in  other  situations,  I  mistakenly  represented  as  '^gravel 
rock,*'  in  most  of  my  early  writings  ?  The  Birch  wood  Park,  and  the  Newbold  An^tmry  . 
limestones,  occurring  in'  small  denudations,  from  whence  no  bauei  edges  couUl  l>e  traced^ 
woi^  in  181 1,  hesitatingly  referred  by  me  to  the  yellow,  limestone  series  (Deib.  B^  i. 
409^d  461),  when,  but  for  a  complete  error,  as  to  ^'  an  ttpp^r  aeiMS  of  ooab  abo^re 
the  yellow  limestone  '*  (see  my  Index),  of  which  I  had  often  been  told,  I  sboald  have 
assodated  them,  either  with  the  shale  limtitione^  or  with  the  first  limestone  rock. . 

t  And  other  copies  in  my  possession.  I  am  liappy  in  this  opportunity  to  mention, 
that  Mr.  M'liaren  is  now  qarrying  into  effect  the  instructions  Which  he  received  from 
mc,  by  making  similar  surveys  of  thci  districts  in  which  his  Gi*fe*B  other  itoincrsL  fiD* 
perties  are  situated,. 

X  See  Mr.  Westgarth  Forster*8  Treatise  on  a  Section  of  Strata,  p.  89,  Sd.  E^t. 
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in  Yorkshire,  that  near  to  the  ^dge  pf  the  yeflow  lijnestone^ 
about  south-east  from  Wakefiehl, .  the  highest  visible  rock  or 
stratnoi  of  kll  the;  great  coal-field  of  Yorksbipe,  Derbyshire,  and 
Nottinghamshire,  might  be  found,  ancl  ought  to  be  carefully 
sought  for  and  ascertained;  but  which  interesting  service  to 
science  has  not  yet  been  performed  I  beUeve. 

The  late  Mr.  Edward  Martin,  whose  excellent  brief  a,ccount 
of  the  South  Wales  coal-field  is  printed  ia  the  Philosophical 
Transactions  for  1806,  has  described  its  highest  valuable  seam 
of  coal  to  be  found,  only  in  a  local  patch  or  hummoc^k,  betweea 
Keath  and  Llanelly,  but  has  Qot  mentioned  the  place ;  nor  has 
he  traced  the  bottom  line  of  the  trough,  which  he  merely  saysj^ 
*^  may  be  drawn  in  an  east  and  west  direction  through  the  middle 
of  thp  basin."  In  May,  1806,  Mr,  Martin  favoured  me,  by  traor 
ing  the  trough-line  on  mv  large  map  of  England  and  Wales,  by 
Gary,,  from  which  I  beg  here  to  record  its  rai^ge.  Commencing 
westward,  it  enters  the  southern  part  of  Kidwelly  Marsh,  passes 
Penbre,  Llanelly,  Courty  Carney,  north  of  Pentalassa,  by  Cadox- 
ton,  Glyn-Carwg,  Llandevodwy,  Tonna-yodwr,  EglwysilaDj 
Energh,  Bedwas,  Mynyddyslwyn,  and  thence  curves  up:  tha 
Ebwith  Valley  to  near  Lanhiddel,  and  there  ends,  according  tq 
Mr.  M.  the  dips  of  the  measures  from  the  north-west,  norths 
north-east,  and  east,,  centering  there^  as  the  end  of  the  deep 
line  of  Trough. 

On  comparing  Mr.  Smith's  plannit^g  of  the  Pontefract  rock 
with  the  interrupted  and  detached  observations  which  I  have  had, 
opportunities  of  makiiig  in  Yorkshire,  I  beg  to  point  out  (trut^ 
being  my  object  on  all  occasions)  the  following  errors,  whicbc 
have  been  committed  in  the  Yorkshire,  map,  beginning  soutlu 
The  north  part  of  the  vilFage  of  Todvvick,.  which  probably  stands, 
on  the  Pontefract  rock,  has  been  represented  as  standing  on  a 
hummock  of  the  limestone,  but  whose  edge  does-not  proceed  so 
far,  westward  by  pear  a  mile,  1  believe ;  and  the  hm^tone  is 
here  mistakenly  represented  as  detached  by  the  Pontefract  rock 
appearing  round  it  on  the  east;  but  the  large  quarry  of  limestona 
(for  export  by  the  Chesterfield  Canal,  see  l)erb«  Rep.  i.  41 1  and 
434,  and  iii.  318),  Called  Pecks  Mill,  or  Dog-kennel;  and^ 
another  quarry  in  South  Anston  town,  east  of  the*  church  (i.  4n)j^ 
clearly  prove  this  to  be  an  error. 

My  unfortunate  ignorance  of'  the  unconformable  character  of 
the  Pontefract  rock,  when  surveying  this  border  of  Derbyshire 
in  1809,  prevented  mv  considering,  as  now  J  tKiiik  probably 
may  be  the  fact,  that  u'om  near  South  Anston  town  to  the  town/ 
of  ilotherham  (see  Derb.  Rep.  i.  169),  this  same  rock  uncon^' 
formably  stretches  out  upon  the  coal-measures,  having  its  west- 
ex^  edge  in  Todwick,  (Jonduit  Hill^  Aston,  Aughton,  Treton,  > 
Oatline,  Brink  worth,  and  Eccleshall,  and  esteiK&  near  a  liiile/ 
north-west  ffom  Rotherham^  S^loijg  the  Dopicaster  road;,  aod  I 
consider  my  friend  Smith  as  wrong,  in  representing  the  Rother«- 

New  Serief,  vol.  v.  t 


274       Ur.  t^fij/ on  the  Pontefmci  Sand^ane  Aotk.    CAr«t, 

h&m  *'  red  rock  '*  te),  and  the  "  Ack\«^prth  rock  "  (e)  tA  entering 
tiethyshit^,  west  of  Pebiey  Lane ;  believing  that  these  rocks  in 
proceeding  southward  pass  tinder  the  edge  of  the  .Poiitd^ct 
rock  and  disappear  before  they  quit  Yorkshire. 

The  thirteenth  grit  rdck  of  the  Derbyshire  ^erien,  on  wbith 
Killamarsh  church  stand^^  seemed  pfdred,  as  \vell  by  its  basket 
edge  as  by  the  ironstone  rakes  Worked  on  both  sides  of  it,  to 
range  northward  by  Belk  Lane,  east  of  Wales  Wood,  we«t  of 
Swdlownest  colUery,  by  Park  Hill  and  Folken  (and  hating 
crossed  the  Aother),  by  Orgrave,  east  of  Highhazles  colliery^ 
ttirough  the  western  part  of  Tinsley  village  (and  having  crossed 
the  Don),  east  of  Massborough,  &c. 

On  the  west  and  south-west  of  the  village  of  Kippax,  Mr. 
Smith  lias  omitted  to  notice  a  point  of  the  Pontefract  rock,  which 
spreads  Cut  beyond  the  village  of  €treat  Preston,  and  has  upoa  it 
two  detached  hummocks  of  yellow  limestone,  which  last  he  has 
pkced  too  far  north.  From  Berwick  In-elmet,  the  Pojiteffact 
rock  has  been  coloured  1|.  mile  too  far  down  the  Aberford  Vale. 
At  the  same  time  that  this  remarkable  unconformable  projectioti, 
wants  e^tendinff  li-  mile  further  west,  so  as  to  surround  aad 
tmdertie  four  detached  hummocks  of  the  yellow  limestone^ ' 
which,  most  unfortunately,  my  friend  has  wholly  omitted  to 
liotice ;  because,  I  think,  the  sandy  rock -supporting  these  four 
hummocks,  and  resting  upon  the  edges  of  five  of  the  ^tfttouc^ 
rocks,  and  si^c  of  the  coal  shales  of  my  Derbyshire  series,  pre* 
aents,  when  taken  in  connection  with  the  facts  of  the  Garforth 
coUiery,  and  the  ^* shell  ironstone"  rake  (in  my  ninth  cpal 
shale,  Derp.  Kep.  i.  217  and  414),   near  at  hand,  the  com- 

{fletest  ca^e  of  the  uncouformableness  of  the  P6ntefract  rock,  and 
hose  tbbdve  it  in  the  new  series,  which  can  any  where  be  focuid 
in  the  same  space. 

.  The  largest  and  most  western  of  these  limestone  hummocks 
lies  on  the  north  of  Seacroft  village,  and  east  of  Uounday  Farm, 
which  last  gives  name  to  the  large  old  shallow  quarries  worked 
In  this  hummock,  which  is  a  very  flat  one,  containing  apparency 
Only  the  lower  yellow  beds  (below  the  "  blue  beds  ^  mentioned 
in  Derb.  Rep.  1. 167  and 408,  and  ii.  409),  covered  in  great  part 
by  an  alluvial  clay  patch,  which  stretches  thence  north-east  for 
l^mile. 

.  The  second  of  these  hummocks  is  around  Barnbow  houses; 
Berwick  town  stands  on  the  ne^^t,  which  hummock  is  about  a 
mile  long  north-east  and  south-west,  and  half  as  wide;  and  this 
last  and  smallest  of  these  hummocks  lies  north  of  the  last,  and 
north  and  west  of  the  Brooks,  meeting  on  the  north  of  Berwick  i 
It  is  in  part  covered  by  alluvial  clay. 

The  next  projection  of  the  Pontefract  rock  Which  has  beea 
emitted,  extendfs  west-sOuth-west  from  the  continuous  edge  of 
^e  limestone,  and  incloses  the  conspicuous  Umestone  humtncfck 
of  Bbtoft,  Wfiiere  there  are  quarries ;  and  which  limestoiie  U 
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the  ftext  place,  a  hummock  of  the  ^rthtefrattt  Tbck  hat  l^tt 
omitted  on  the  north-west  M^  Of  fiatdsesi  vilfeg-e  (IKjA.  lUipv 
ft.  410,  note).  Another  id  omlttted'Undet  fiast  Keswick  village  j 
attd  ft  point  of  the  gume  rock,  ndrlh  6f  the  Wharfe  River,  extend" 

ing  from  near  Wood  MaB,  tittdef  earistoh  Hill  Hte^tei  wha* 
there  are  grliAtone  quarries  in  it. 

In  feddition  to  which,  my  friend  hag  omitted  to  show  a  remark* 
able  denudation,  through  which  the  Wharfe  Riter  passes  1ft' 
ColHngbam  parish ;  wherein  for  I4.  mile  in  a  north-west  and 
sbuth-east  direction,  and  a  mile  in  some  places,  transvemely 
measured,  the  second  coal  shale  is  laid  bate  of  its  uncohforma^ 
ble  coverings.    Also  the  southernmost  of  tWO  singular  hum- 

motiks  of  Ae  limestone  on  the  neck  of  the  Pontefract  rock  sepa- 
rtiting.this  denudated  tract  from  the  Coal-deld>  is  omitted. 
•  1  must  now  return  to  the  border  of  Derbyshire,  and  speak  of 
Ae  tock  which  Mr.  Smith  marks  (n),  and  denominates  "  flag*- 
storie  t***  it  is  my  fourth  grit  rock  (Derb,  Rep.  i.  164,  42S,  ami 
427,  &c.),  and  my  third  coal  shale  lies  under  and  west  of  it,  pro- 
ducing, as  Mr.  S.  truly  states,  "  ganister  stone,*  to  which  I- will 
add,  excellent  fire  clay,, which  are  its  chief  characteristicis. 
From  Mar  Sheffield,  past  Penistone,  Huddersfield,  and  Haliftix, 
and  so  on  nonh-WestWard  to  near  Swill  HiB,  the  range  t)f  this 
fourth  rock  is  shown  with  sufficient  accuracy,  except  as  to  Qt& 

double  Commencement  and  western  of  the  twb  courses  colonred 
for  this  rock,  from  WhirJow  Ito  Stock  Bridge ;  but  the  remainder 
of  Its  course  i)ti  tlie  map  I  consider  to  be  completely  erroiieous. 
Near  to  Swill  Hill,  this  fourth  rOck  has  arrived  at  its.moSt 
Wiestern  e^xteUsion  in  the  bottom  of  the  gtn&tai  trou^  in  the 
Yorkshire  coaUjidd,  which  trough-Um  ranges  from  somewnere  near 
Soutii-£lmsal,  already  hinted  at  in  p.  273,  as  a  place  south.ea$t  of 
Wakefield,  at  the  edge  of  the  Pontefract  rock,  and  probably 
passes  Wakefield,  Woodchurch,  Birstal,  and  High  Pamley,  on 
the  north-east  in  each  instance,  and  thence  near  Swill  Rill|  lemd 

SO  on,  passing  south  of  Pendle  Hill,  into  the  Burnley  and  Black- 
burn coal-fieM,  in  Lancashire. 

Frt)m  the  bottom  line  of  this  important  trough,  tiear  *t6  Swltt 
ttai,  the  basset  edge  of  this  celebrated  fourth  rock,  has  a  general 
Course  of  about  east-north-eafet,  passing,  I  believe,  along  the, 
northern  verge  of  Bradford  l>ale  to  the  town  of  Bradford ;  ftcmi 

whence  I  have  ascertained  its  course  to  be  along,  or  not  far  from, 
Ae  tWl  Road  towards  LeedS)  until  within  half  a  mile  of  Kiik- 
stal  Bridge,  when  this  rock  descends  obliquely  iinder  Armley 
Hall,  and  crosses  the  Air  River  about  a  mile  below  the  Bridge  ; 
fix)m  whence  its  cotirse  is  for  the  next  mile  about  north-n^ra* 
West,  between  Klrkstal  and  Burley.    iVom  hence  an  east-north- 

•  Wkioh  Is  fiB  iU-ohoKB  narae )  Waase  litJT  a  dozen  ti  ihe  1i>#et  €eaL4nnu«M 
ricks,  produce,  m  particular  ^uMniesi  excellint  fli^gitoa<f>  ^iflk^tjy  &tiq|iiajhaMf 
fiom  those  of  the  fourth  rock. 

t2 
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east  eourse  i^^renvmed  by  itiB  basset,  passing  south, p^jAeclinjgly 
village,  aii4  north  of  Woodhouse  villago*  \vhere  th^re  ar<e  |arge 
flagfitoae  ouarries  in  it ;  and  about  halt  a  mile,north7we8t  frop 
tliese^  on  Hedingly  Common,  fire-clav  and  ganister  are  <|ug,in 
tbe  third  coal  shaie,  and  coarse  third  grit,  north  of , this,  nf^ar 
Mean  Wood  (^ee  Phil.  Mag.  vol.  xxxix«  p.  102[).  . , , 

From  the  WoodhoUse  quarries,  this  fourth  ro^^k  Da3se;3  on  .tjae 
south  of  Potter  Newton  and  Chapel.  AUerton,  nortn  of  iVQerton 
Gledhow,  past  Rounday  flagstone  quarries,  north  of  Redhall 
•  Houses,  by  Berkby  Farm,  pastThomer  flagstone  quarries ;  and 
soon  after,  Uiis  rock,  with  an  easy  dip  about  soutn-easi;,  disap- 
pears* under  the  edge  of  the  unconformable  Ppntefract  rock, 
on  the  south  of  Thomer  village* 

The  northern  edge  of  the  third  grit  rock,  from  the  excePent 
and  well-known  quarries  at  Bramley  Fall^  by  the  Leeds  ^^ 
liverpool  Canal,  declines  obliquely,  and  crosses  the  Air  Kiver, 
about  a  mile  above.  Kirkstal 'Bridge:  thence  its  course  is  up 
Hascar  Wood,  and  proceeds  thence  mostly  with  a  very  bold  and 
decided  northern  edge,  pntil,  on  the  soutn  side  .of  Bardsey  vil- 
lage, this  rock  also  disappears  under  the  Pontefract  rock*  in  the 
same  place  and  manner,  as  Mr.  Smith  has  mistakenly  shown, 
with  regard  to  the  lower  or  northern  edge  of  the  rock  (i),  which 
he  cdls  IJ^  /'  Bradgate  rock ; "  but  why  it  is  so  named  1  ^o  not 
know. 

The  existence  of  ganister  (galliard,  or  crowstpne),  and .  the 
prevalence  of  clays  adapted  to  the  uses  of  the  potter  (like  t^se 
of  Newton,  anciently),  and  the  makers  of  furnace  bricks,,  lying 
as  floors  to  their  coal  seams,  has  been  ascertained  at  sbqit  dis* 
tances,  throughout  the  course  between  the  third  and  fourth  gri|; 
rocks,  indicated  above,  as  regularly  here  as  in  Derbyshire  (almost 
to  the  neighbourhood  of  its  county  town),  wherein,  these  import- 
ant features  of  the  coal  series  were  first  .ascertained,  and  such 
details  published  in  its  county  report,  us  can  leave  no  kind  of 
doubt. on  the  subject 

In  the  manner  above  described,  the  strata  northward,  continue 
to  have  a  south-eastern  dip  (which  would  have  been  a  south- 
sputh-west  dip,  but  for  the  deepening  of  the  trough  line  in  e^h 
stratum,  to  the  east-south-east,  or  nearly)  into  the  great  trough 
of  coalomeasures  herein  described ;  in  consequence  of  which, 
my  second  grit  rock  approaches  and  passes  under  the  Pontefract 

..'^  Zbere  caa  be  little  xeaton  for  doubt,  that  after  the  basset  edge  of  this  fourth  rock 
hju  fMsed  some  distance  under  the  yellow  limestone,  it  turns  nordiward,  and  ba*  an 
unimenmpl^  couise  under  its  unconformable  cover,  into  Durham,  and  that  there,  some-, 
vheBftnear  to  Movton,  Bolan,  oi;  Brusselton,  this  important  ro^  cmeiiBes  Again  from 
WoAtft  the  PoDtefiract  rock,  AUd  has  doubtless  a  long  course  across  that  county  and  Nor- 
^umbadaadf^  which  course  I  could  ascertain  and  depict  as  certainly,  I  think,  as  several 

S'  MRiago  I  ^d,  as  to  94  miles  of  its  couise  across  Ilerbyshire  and  Ycnkshire  (see  Fhfl. 
as.  wL  IxxxiK.  p.  lOS),  and  aa  to  a  great  many  miles  of  its  course  in  Flintshire  (see 
PhuL  Hag.  voL  xlv.  jp.  1 SS).  Why  has  this  matter  tf  ept,  and  no  one  attempted  to  map 
Ite  gBtMnt  lockti/tlM  Wmv  and  tho  Tyne  ooal'fidd  ? 
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unconformable  rock,  somewhere  about  the  junction  of  tne  fineete 
'  «of  Mr' iSniitli^s  map/  perbups,  leaving  then' my' first  <K6al  sMe 
otttfa^'sarfkce,  in  contact  with  and  passing  undef  the  PontefitUi/fe 
robk^  ^^d  it  is  this  coal  shale  which^  m  such  cfase,  prodndes 
*tfae*flarh)Wgate'  mecNcinal'  spaWs'^  utiless  indeed  belli  the  seeotid 
knd  the  first  grit  rocks  have  pasGled  under  the  Pohtefract  unebti^ 
formable  rock,  ^belfore  we  arrive  so  far  north  Its  these  sptwis?; 
Ymder'^hiich  Mt  circumstances,  these  celebnK«d  springs  wiUbe 
referable  to  my  "'Jimestones&r//e.'" 

But  whichever  of  these  may,  oh  a  rigid  investigation,  prove 
to  be*  the  fact,  it  wHl,  I  tMrtk,  tertatnly  result,  that  ^  strata  riige 
(which  may  not  be  easily  definable  by  a  line  on  the  map,  or 
'widiout  cat'eful  Ijevellings,  owing  to  this  rid^e  in  the  lipper 
measures,  having  an  irregular  rounding  summit),  will  be<1bund 
emerging  from  under  the  edge  of  the  Pontefract  i<ock,  sbmi>- 
^ere  not  far  from  Thornton  Chapel;  arid,  proceeding  W€Sit- 
wsrrd  by  Patele^^  Bridge,  there,  (either  my  shale  Umes^&neof^e 
lir^t  Kmcstone  rock  emerges  on  the  sutface  of  this' ridge  i*  a 
local  detiudation,  extending  to' near  Rdven'iCrottSP':  theooeAis 
'Strata  ridg^  probably  declines  southward,  and  ranges  thrMigh 
the  smaller  denudated  tract  of  limestone,'  north-east  oif  Bardeti; 
'then  bending  again  northward.  It  probably,  near  Bratisal,- enters 
a  more'extensive  denudated  tract,  proceeds,  perhaps,  by  Kirkby- 
mafiain  Dal^,  and  then  b^ds  so  much  northward  as  to  pass 
Settle,  and  proceeds  on  the  north  of  Clapham  and  Insleton ; 
passing, thus  north-east  of,  and  occasioning  the  dip  south'- west- 
ward into  the  Black  Burton  coal-field.  t 

•Generally  speaking,  the  strata  ridge  last  described  shonld  be 
considered  as  the  boundary  northward,  of  the  great  Yorkshire 
icoal-field;  and  that  to  the' northward  of  this  strata  ridge,  a 

'  district  of  undulating  strata  commences,  and  the  same  are  dis- 
posed in  s^v^ral  sCrieitatroughi^;  ranging  eastward  and  westwafd, 
and  Qre  sepamted  by  corresponding  strata  ridges,  thr^u^h  the 

"  remainder  of  the  county;  and,  perhaps,  it  is  the  same  in  tiie 
south-western  parts  of  Durham.  On  this  principle  I  should,  if 
Entering  on  a  survey  of  the  local  coal-fields  of  this  northern  part 
'df  Yorkshire,  search  northward  of  Thorntdn  Chavel,  before  con- 

'.  Jecttrred  to  stand  on  the  great  strata  ridge;'  fbr  tne^emergtng  of 
the* first  grit  rock*  (dippinjg  northeastward,  and  covered  more 

;  iro'rtherty  by  the  first  coal  shalef)  from  under  the  unrcoiiforttable 

*  My  first  grit  lOck  may  piobftUy  be  compEued  in  Nob.  104  to  95  in  Mr.  W.  Foi«* 
icr>  "Section." 

f  ^art  of  my  fiiKt  coal  shale  probably  appears  in  lii8No!r.t>4  to  91,  and  tU  rtmain- 
Stt  dflhls  slialle  is  omitted,  I  think  ;  especially  as  Mr,  F.  himself,  in  p.  9S,  sotpeets 
'  apine  strata  to  be  here  omitted ;  bnt  the  number  and^iclmess  of  these  (ttidndiBg^  pio- 


ties  of  Durham  or  Korthumberland  ? ;  and  ir  this  stone  there  any  where  ajifiliod  t6  tb« 


JPont^frtet  lOck  \  wd  tbia  firiit  grit;  rocl^  I  doubt  not  it  wquUI 
flpil^ar.  to  be  whicb  my  frtendrhas  represented  an  auiToiJMMlmg: 
,iw#9twiird)y  tbe  trQu^gh  of  bwer  qqaI  nie^sMi-es  on  the  west  of 
;l4Aihem;  but.  which  rock  nvUtakealy  hes  beeaooloured  u  a 
iC^ntiawtioa  fropi  SwiU  HiU|  mentioaed  p*  275^  of  bi«  '^  flee-* 
4ti^e  rock,''  »peww»g  to  my  fourth  grit, 

^l^ilar  remarke  applv  to  the  smaller  coal  trough  ou  th^  we«t 
of  Patrick  Qromploo,  although  itft  strata  are  in  part  covered  w4 
superficially  bounded  od  the  east^  bv  unconformable  upper  re4 
madi  Qverlapping  previously  the  yellow  limestones  ana  their 
iut^cvDuing  gypseous  marl,  and  then  the  edge  of  the  Pontefract 
rock|  in  these  parts* 

.  I  will  now  only  further  remark,  th&t  the  cause  of  the  disaf^ 
poinfeteents  seems  now  apparent,  from  the  boreings  mad^  som^ 
y^ara-  ago  in  search  of  coats  on  tix^  west  of  £ast  Higton  village, 
south  of  tb^  Wharfe  River,  and  westward  of  Sickfiu  Hall  and 
Sfioffortb,  OA  the  north  of  the  river,  as  well  as  thosQ  older  trials 
doubtless  mad^,  but,  perhaps,  not  recorded^  in  the  Collingbaai 
dwudatiou,  mentioned  p,  275,  vis.  that  no  thick  or  v^luabU 
^e(m9  of  opal  OPQur,  in  $o  low  a  part  of  the  carianiferoui  8^ie$ ; 
bvt  wbioh  spots,  even  yet,  it  would  seem,  my  friend  considers 
tp  havQ  strata  higher  in  the  series  than  the  fourth  grit  rock,  the 
wual  limit  downwards,  ia  these  parts,  of  marketable  seams. 

J  am,  ^ir,  y^rs^  &c. 

Jo»N  Far^y. 


■^■^'■'»  ■'■'■<■     ■  ■■    ■   '■■■ ?"       I'f 
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Memoir  illtiftrative  of  a  general  Geological  M^  of  the  principal 
Mountain  Chains  of  Europe.  By  the  Rev.  W.  D.  Conybeare, 
FRS.  8cc, 

%♦  In  citing  the  authority  of  Bou^  as  confirming  the  opinions 
of  Prof,  Buokland  and  myself,  with  regard  to  the  distinction 
between  the  todteliegende  and  old  red  sandstone  of  England,  I 
was  not  aware  that;  he  bad  formerly  entertained  different  views ; 
this  I  have  since  learned  from  his  memoir  on  Germany,  inserted 
in  the  volume  of  the  Wernerian  Transactions  recently  published. 
That  memoir,  however,  was  read  in  the  beginning  of.  1822, 
before  the  appearance  of  the  arguments  on  this  subject  brought 
forward  in  the  ^^  Outlines/'  Since  that  period,  M.  Boye  has 
enjoyed  opportunities  of  studying  many  other  localities  of  this 
formation,  and  has,  with  a  candour  that  does  him  honour,  made 
the  concession  which  I  have  quoted ;  the  letter  I  have  cited 
bears  date  Vienna,  Jan.  14,  1823,    It  ma^be  consider«d|  there-- 


1S98«3^~     th$ pmcifai  Mffwtmn  Chmmqf  Europif,     ^    gff 

foM>  im  c^meyintf  hit  i3fi?^turfi4  opiaiofi,  m^  m  I  bftv^i  throtfaih 
his '  e0rrespondmti  hi»  sapQlioii  in  extracting  mf  observAtioiwi 
that  ^ppeMPecl  to  m»  importaDt^  my  citation  nafii^y  b9  ireg^rd^  ^ 
»a  ftotb^nt^c  4«Qlamtioo  o(  his  pr^ftQiit  views.  I  hav9  tbougbl 
tbtA  «xpUiMitioi^  QpcessarY  ^  ^^^^vq  any  apparent  poQ^radi^tioA 
b^tw^^en  it  and  the  memQir  alluded  to.  I  need  not  add  that  liiif) 
teMimoflv  on  rp]^  side  darivea  additional  weight  from  tbe  oimiUA* 
atii!iio^^  that  his  ju4g|][iept  was  pot  hastily  forpiedi  but  tba  ronpH 
of  ft  slow  oonwtiop. 

ThsSmeM  of  Lias  and  OoUte$,  Mmchelkalk,  and  Jura  Kalk^tm^ 

This  system  viewed  generally  consists  of  a  aeries  of  altemat* 
ing  depoeiUflt  df  clay/  apd  of  limestones  of  a  te^^tur^  oonsidembly 
more  eturthy  and  les^  compaat  than  those  of ^  tba  pracedi^ 
epoahsy  umi  often  ooUtii?.  These  are  strongly  contrasted  d^ 
with  tlH)  earlier  formations  in  the  very  important  circumstonpn 
of  their  zoological  chsracter,  J  mean  the  nature  of  tbe  organie 
remains '  which  they  contain,  as  they  appear  to  preserve  tbi 
traces  of  a  very  dinerent  and,  more  advanced  state  of  fmioal 

{lopulation  in  the  waters  beneath  which  they  were  accumulated, 
n  speaking,  however,  of  the  earlier  formations,  I  would  be 
understood  to  mean  those  earlier  than  the  alpine  limestone ;  for 
the  alpine  limestone  is  clearly  in  this  respect  connected  more 
nearly  with  th^  subsequent  than  antecedent  order  of  things:  an4 
diese  observations  should,  therefor^,  in  strict  propriety,  nav© 
stood  at  the  bead  of  that  formation ;  but  since  the  organic 
remains  in  that  series  aye .  ratbej:  of  local  than  common  pocuiv 
?ence ;  whereas  in  the  present  they  form  a  striking  and  general 
character,  this  deviation  from  the  rigour  of  method  may  bi 
§](cusedt  The  vertebral  class,  of  which  rare  and  faint  tracer 
alone  occur  in  th^  older  rocks,  presents  in  these  a  rich  and  most 
interf^stiag  addition  to  tbe  lists  of  aiiimals  now  e;&istin|;;  tbes9 

principally  belong  to  the  order  of  oviparous  and  amphibious  aPi^ 

mals ;  bnt  exhibit  in  some  instances  an  org^euaisation  which  w^d 
fit  them  rather  for  a  life  entirely  aquatic  than  one  divided 
between  both  elements  (e^  gf  the  ichthyosaurus),  and  appear 
to  bear  the  same  relation  to'  the  actual  genera  that  the 
cetacea  do,  to  other  mammalia:  others,  however,  are  lik^ 
their  recent  antitypes  fitted  for  moving  both  in  the  land  and 
water.  In  this  zooIoct  of  a  former  world,  we  count  severrf 
species  of  the  crocodile  (England  and  France  afford  four  at 
least  which  may  be  distinguished) ;  these  do  not  ag^ee  spe- 
cifically with  any  of  tbe  varieties  now  known  to  exist ;  nut 
the  differences  are  very  slight,  often  indeed  less  marked  than 
between  the  recent  species ;  there  is  no  room,  therefore,  to 
doubt  that  their  general  habits  were  similar.  Were  thsM 
species  capable  of  enduring  the  cold  of  high  latitudes,  andtbevt 
batching  tneir  eggs  ?  or  did  they  migrate  i  or  Was  the  tennpera-^ 
ture  of  our  planet  then  highir  than  at  present  I  Somia  iranetfiMi 
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6f  recent  crocodiks  hfrve  beefn  found  out  at  seii  a  Mnsid^Table 
distance  from  the  land.  It  becomes  the  inqnisitire  spirit  ^of 
(Science  to  propose  these  problems  ; — ^it  becomes  thd  modesty  ei 
that  spirit  to  hesitate  in  attempting  (without  more  ample  aelta 
than  we  at  present  possess)  their  solution.  Many  other  genera 
referable  to  the  great  order  of  the  lizard  fanrily/  but  evidently 
partially  or  entirely  aquatic,  which  have  either  entirely  tanisbed 
from,  or  (and  this  is  from  their  bulk  and  striking  appearance  rery 
improbable)  remain  undetected  in  the  actual  state  of  afi^tMated 
nature,  are  preserved  in  these  beds  to  exercise  the  researches  of 
the  comparative  anatomist.  We  already  reckon,  and  the  subject 
is  yet  far  from  exhausted,  four  distinct  genera  of  this  kind 
(1.  The  fossil  saurian,  of  Maestricht;  2.  That  of  Stooesfieid, 
megalo  saurus ;  3.  The  plesio  saurus  ;  4.  The  icihfiiycisauniBf) ; 
many  of  these,  the  latter  especially  (which  unites  to  the  head  of 
a  lizard  the  vertebral  colurbn  of  a  fish,  and  combines  the  modes 
of  progression  peculiar  to  each),  present  links  as  important  as 
striking  in  the  great  chain  of  animal  bein^ :  the  lines  of  Lucre-' 
tins  are,  therefore,  in  one  sense"*^  philosopnically  true  : 

Multaque  tarn  tellas  etiam  portenta  crcare 

Conata  *Bt  mira  facie  membrisque  ooorta, 

Multaque  turn  interiisae  animantum  scecla  neoeaw  est. 

Turtles  more  or  less  approaching  to  the  recent  are  likewise 
found.  Here  again  we  have  some  presumption,  though  cer- 
tainly no  proof,  of  a  warmer  climate. 

Mingled  with  these  remains  (though  in  such  small  quantity  ad 
to  show  that  they.have  been  casually  brought  from  a  distance, 
while  the  former  are  found  under  circumstances  which  indicate 
their  having  lived  and  died  in  their  present  sites),  are  the  disjecta 
membra  of  land  animals  (the  didelphys  of  Stonesfield),  of  birds 
(also.Stonesfield),  and  of  coleopterous  insects  (also  Stonesfield), 
isufficiently  proving  that  the  earth  and  air  were  peopled  with  Hfe 
lis  well  as  the  waters. 

The  vegetables  of  this  series  are  dicotyledonous  as  well  as 
monocotyledondus.  The  shells  are  characterized  by  the  disap- 
pearance of  many  of  the  genera,  and  most  of  the  species,  belong- 
ing to  the  transition  and  carboniferous  series,  and  the  introduc- 
tion of  many  new  genera,  almost  all  the  species  being  also  new; 
.Scarcely  indeed  a  single  species  can  be  identified.  The  same 
remark  applies  equally  to  m^  zoophytes. 

In  one  instance,  that  of  the  encrimtes,  Mr.  Miller  has  made  an 
observation  as  important  and  beautiful  as  it  is  original.  This  veiy 
interesting  order  of  animalis  considered'merely  in  the  relations  of 

»  Not  certeiflly,  irf  that  which  bears  an  aspect  favourable  to  matenalism,  for  it  is 
impoffiible  to  point  out  mstanoes  of  design  more  striking  or  beamifiil  thi«ii  «re  often 
•shibited  in  the  ati^cture  <i£  these  feaail  animiOa.  Thus  much. even  in  ^e  puesent 
obscurity  of  tfate  subject  we  can  perceive  ;  and  did  we  fully  know  the  various  revolutions 
of  our  planet,  we  should  doubtless  find  iresh  reason  id  admire  the  adaptition  of  ittf^ 
Jtong  occufaatv  tb^^^its  exifting  state  a««v^  miO(»M^ 


h   Upper  Oolitic 
aystem. 
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thisr  sftiictarey  divide  themselves  into  two  well  marked  and  dilitinct 
series*  Now  of  these  one  only  is  found  in  the  older  rocks ;  the 
oilier  is  confined  to  those  more  recent  than  the  coal  formation, 
it  is  very  probable  that  ulterior  researches  may  extend  similar 
conclusions  to  many  other  classes ;  it  is  impossible  that  the 
subject  should  be  in  better  hands  than  those  of  the  s^uthor  just 
alluded  to,  whose  unwearied  patience  in  the  investigation  of 
those  minute  details  which  afford  the  only  sure  pounds  for  such 
ail  induction,  is  joined  to  tliat  philosophical  spirit  of  generalisa-^ 
tion  which  can  alone  combine  tnem  into  a  luminous  system. 

The  series  of  this  system  in  England  where  it  has  been  most 
felly  studied,  consists  of  three  great  deposits  of  a  calcareo-argillar« 
eeous  character,  alternating  with  three  others  of  calcareo-«ili-* 
ceous  matter  and  of  oolitic  limestones. 

a.  Argillo-calcareous  Purbeck  strata,*  sepa«- 
ratin^  the  iron  sand  and  oolitic  series. 

b.  Oolitic  strata  of  Portland,  Tisbury,  and 
Aylesbury. 

c.  Calcareous  sand  and  concretions  (Shot* 
over  hill  and  Thame.) 

d.  Argillp-calcarcous  formation  of  Kimme- 
ridge  and  the  vale  of  Berks,  separating 
the  oolites  of  this  and  the  next  sytem-— < 
Oaktree  clay  of  Smith  (generally). 

a.  Oolitic  strata  associated  with  the  Coral 
rag  (Pisolite  of  Smith). 

&.  Calcareous  sand  and  grit. 

c.  Great  Oxford  clay  (Clunch  clay  of  Smithy 
separating  the  oolites  of  this  and  the' 
next  system. 

"a.  Numerous  oolitic  strata,  occai^ionally  sub- 
divided by  thin  argillaceous  beds;  ifn- 
cluding  the  Cornbrash,  Forest  marble^ 
schistose  oolite  and  sand  of  Stonesfield 
and  Hinton,  great  oolite,  and  inferioi 
^.     oolite. 

b.  Calcareo-siliceous  sand,  supporting  and 
passing  into  the  inferior  oolite. 

d.  Great  argillo-calcareous  formation  of  lias 
and  lias  marie,  constituting  the  base  of 
the  whole  series. 

N.  B.  This  list  is  in  a  descending  order: 

The'  most  probable  analogies  of  these  with  the  continental 
formations  appear  to  be  the  following,  in  which  I  have  inverted 
the  preceding  order,  and  followed  the  ascending  series. 

1.  Lias  (3.  c),  Muschelkalky  and  inferior  Beds  of  the  Jura 
Limestone.'^Th&ce  is  still  some  doubt  waether  the  term  muschel- 


2>  Middle  Oolitic 
system. 


3.  Lower  Oolitic 
system. 
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k^lk  infty  aot  b&  i^ppUad  to  mora  than  a»«  fpnmtiQU}*  fir»l>  i(:i» 
BQ^etiin^s  applied  to  the  W^rt9boHrg  limaitone,  woioh  Ke£^iw 
st^m  cl^sea  with  th^  alpinQi  And  which  ba«,  therafor«|  heoia  po 
<^)}ourpd  in  tha  ftcoompanyiog  i»at>  pa  bi»  authority,  thgugh  J 
bnye  f^ready  e^prafsed  iny  owa  inclinatioa  to  con$id§ir  it  Ai 
ftpre^eoting  our  liaa.  S^condly^  there  ip  lesg  doubt  that  tb^ 
fQcks  to  whipb  the  name  musphelkalkfitein  have  been  applied  m 
tbi^  Qorth  of  Germany  (where,  I  believe,  it  wa3  originally  adopt^a) 
ar^  ciquivalent  to  ppr  lias.  Thirdly,  it  is  certain  that  moat  of 
the  b^ds  commoply  included  under  this  designation  on  the  north-* 
wi^^t  and  porth  of  the  Jura  phain  apd  the  Raube  Alp,  ^Ji^teiiding 
into  Wurtambpurg,  &p,ar^  identical  with  our  baa,  ua^ao  the 
biida  underlying  toe  oplit^a  of  the  cot^  d'or  in  th^  north-eaat 

of  France,  extending  towards  Met^,  8^,  9cc. 

2.  Sandstone  of  the  inferior  Oolite  (3  b). — Arenaceous  and  iron 
shot  b^da  are  interposed  between  the  Jura  lias  and  oolites  near 
Lons  le  Saulnier,  and  through  the  whole  northern  escarpment  of 
that  chain,  and  its  prolongation  the  Rauhe  Alp  (Eisen  sandstein 
of  Keferstein).    According  to  Haussman  and  Keferstein,  the 

Juadersandatein  in  the  north  of  Germany  is  similarly  placed ;  but 
suspect  that  more  than  one  formation  pay  be  confounded 
under' this  denomination,  and  the  local  circumstances  under 
which  it  occurs  are  such  as  to  render  the  determination  of  the 
quaatioii  difficult. 

3.  Tha  other  diviaions  of  the  series,  including  all  the  beds 
wbifibj  properiy  apaaking,  can  be  termed  oolites,  resemble  one 
another  so  much  that  theii:  individual  identitication  with  those  of 
the  Continent  oan  hardly  be  expected  in  the  present  atate  of 
$mnQp  I  if  indaad,  which  seams  very  questionable,  a  close 
igrees^nt  in  thasa  minor  faaturea  of  arrangrement  reaUy  exists, 
through  very  extensive  tracts,  and  in  veiy  distant  sites.    Such  a 

#  )l,  B<ioe  i^ppefm  «Q  be  of  opiBlAn  thiit  llie  musobdkalkstein  of  Central  Gennany 
19  Mt  onip  lias,  but  ft  foHpation  wanting  |n  En^^d*  «nd  in^ennediate  between  die  new 
fe4  &«ndston(B  and  W  being  separated  from  ike  latter  by  the  quadersandstein ;  so  that 
the  ascending  series  is :  1.  New  red  sandstone ;  [9.  Muschelludkstein ;  3.  Quaidersand- 
tftein]  4i  loas  and  oolites,  the  fozmatioBS  between  bracket^  being  absent  in  Eng^d* 
He  ates  a  section  near  Amberg  in  confirmation  of  this  position.  Tiaa  debateable^ouBd 
refers  prioqipBlly  to  the  Wurtzbou];g  district,  and  the  country  extending  thence  towarde 
ihe  An^tiers  of  Bohemia.  I  hei  that  it  is  more  important  at  present  to  stete  difficulties 
of  this  kind  than  attempt  an  busty  iK)lution.  J  shall  return  to  this  subject  in  tracing 
ib^  course  of  these  foiniatiQnf ;  oq  the  whole  I  certainly  incline  to  the  view  which  I  have 
incUcated  in  the  text.  Those  who  distinguish  the  muschelkalk  as  a  peculiar  formation 
refer  to  two  principal  localities ;  first,  the  platform  of  Wurtzbourg  (which  has  been  just 
mentioned) ;  and,  secondly,  in  the  North  of  Germany,  at  Goettingen,  &c.  they*^  consider 
it  as  characterized  frqm  the  lias  by  the  absence  of  the  alternating  argillaceous  strata  so 
Gonmion  in  that  formation.  It  ift  en  eiM^thy  limestone,  generaUy  o!  pale  cotoum  (gteyish 
or  y^owi^),  has  some  subordinate  marly,  arenaceous,  and  oolitic  beds,  with  occasional 
layers  and  nodules  of  chest;  its  peculiar  petrifactions  are :  Chamites  striatus,  Bdemnites 
iMudllotus,  Anomonites  amalteus.  A,  nedotus,  A.  anguletus,  A.  pMyraceus,  NantiHtefe 
binodatus,  Bueonites  grwuiuf},  Trocfailitee  jams,  furbinites  oniUttus,  MmitiM 'ven- 
tripef us,  Peotinitee  reticuSttus,  Os^adtes  spondyloides,  Terebratulitea  fragujifl^  T.  vuU 
gari§,  Oiyphites  cymblum,  G.  suiflus,  Mytuiites  sociaUs,  Pentacrinftes  vuiguis,  £i|q[i« 
BitieUlttftnnJB,    Seeidw^^noteof  M.  Booioiitheiimiliof^^inMiy* 


porresppndenc^}  haiwreye?,  m^y  cortmDtly  be  itfi|c^4  pa  th§  pppo- 
site  ftaorefi  qf  the  BritUh  channel,  ^d  there  s^^^A  tp  be  ^trf^ig 
iAi}io%^Qlls  of  tb^  p^ipe  kind  m  tbe  ^  ^ra  qhitip, 

(A.)  England, 

A  Iwe  jjr^wn  fronpi  the  ^ortb-east  of  Yorkshire  to  the  8Q«tb=- 
west  qf  Dprset^bire  wiU  nearly  indicate  the  western  ^qd  iftfi^rior 
limiti  of  tbia  Sfiries.  Th?  Jias,  hpwever,  ejctend^  wQstw9jd$  frftfl^- 
this  bpvu)dary  on  both  side^  the  British  Chaijn^l  in  §oiq§ji§L- 
sbire  and  CfIm»organsbire,  The  qa^teni  «md  ^upenor  lioo^ 
follows  a  line  nearly  parallel  to  the  forpfter,  and  b^tweea  20  W^ 
41  Hiilea  to  the  aoutb-east  pf  it.  The  tbr^e  py^t^ina  of  ppiites 
foi:m  a^  many  paiial)el  ridges  of  bilfe  Bepara,ted  bv  ipt^n^^di^t^ 
valleye,  followmg  the  cpurpe  of  the  intermediate  claya.  Tb^ 
great  or  third  oolitic  system  forms  the  most  e;^ten^iyfs  aqd  ^Q9r 
Unuoifu^  of  these  ranges.  Tb§  phains  presented  by  the  ptbfir  twp 
ar^  wore  pfirtial,  ^nd  interruptpd  through  OQi\sid§rable  iftte^fYftl9. 

(^.)^Other  British  Islands. 

The  British  Islands  present  no  traces  of  these  fonnatiohB 
be}rond  the  limits  above  assigned,  with  the  exception  (^theliaik 
whioh  oocura  in  Ireland  in  the  county  of  Antrim,  near  the  soudi* 
east  border  of  the  basaltic  district ;  in  the  Isle  of  Sky,  and  soim 
QtlMr  of  the  Hebrides* 

(C.)  France. 


I.  In  th9  S^udatiqn  ef  ^ovfof  iWr^Tbe  Qs^ftrpmmt  of  the 
cbifclk  pw9€^  rowd  a  semieirpular  tract,  iii  tbQ  eentre  of  whiok 
this  town  is  placed,  with  a  radius  of  about  12  milea  diptmpt* 
Tb«  ffraep  ^e^d  foUpwa  the  fort  of  tbia  ^a^arpmenti  ai^d  may 
f^l^o  ii9  tra^d  on  the  north-east  ^f  Uissaiit,  and  tbQ  biU»  close 
to  Boidogn^,  on  which  fiuppaparte's  tower  is  builti  furd  cappa4 
with  strata  of  ferruginpu«  ^and>  poasibl^  our  own  iron  sapd- 
But  inatead  of  these  fprmatipns  ocpupying^  m  i^  the  oofres- 
pouding  tract  in  Kent  and  Susseic  on  the  English  aide,  the 
whole  of  the  deluded  area>  we  find  the  Qoaat,  thrpugh  ibe 
^eftter  part  of  its  breadth,  lined  with  a  caleareo^argillaccoua 
tormatioo  which  underlies  di^  sand  lant  mentioned ;  this  may 
be  studied  m  tb^  cliffs  on  either  side  of  Benlogne,  wbi^hy  ben^ 
ever,  ar«,  from  the  natnr^  of  the  material,  in  a  vary  prumblin^ 
state. 

O^e  of  the  upper  beds  of  tbia  formation  eonsists  of  ^  remarks 
able  calcareowaihceous  grit.  Boulogne  is  principally  built  qf 
this  rock.  It  often  forma  the  upper  stratum  of  the  cuffs  pn  the 
north-east;  of  that  town,  and  is  particularly  abundant  at  a  plana 
called  le  Creche,  between  it  and  Uissant  This  rests  en  aome 
beds  of  argiUfteepua  hmeato&^i  aepftrated  by  allay «  a«id  along  the 
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bottom  of  this  cliiS*  is  found  iai  coarse  limestone  of  a  brown 
^olour^  full  of  con>ua  ammonis,  turbinated  univalves,  &c. 

These  alternations  of  argillaceous  and  calcareous  beds  ton- 
tibue  to  extend  into  the  interior  towards  the  east  of  Boulogne. 
In  a  deep  pit  sunk  at  Spuverain  Moulin,  about  five  miles  (rem 
the  town  in  that  direction,  in  a  fruitless  attempt  to  procure  coal, 
the  workmen  passed  through  12  such  alternations,,  and  then 
pierced  a  solid  calcareous  rock  100  feet  in  thickness,  containing 
ammonites.  Below  this,  occurred  a  thin  seam  of  wood  coaT^ 
and  tlien  20  feet  of  a  shelly  limestone  full  of  turbinated  uni- 
valvefe,  small  oysters,  serpulae,  &c.  together  with  impressions  df 
ferns  and  other  vegetables ;  and,  lastly,  another  thin  seam  of 
darbonized  wood,  resting  on  coarse  limestone. 

The  coral  rag  is  exhibited  with  well-marked  characters  about 
nine  miles  soutn-east  of  Boulogne,  near  Samers,  and  the  great 
oolite  may  be  seen  in  the  country  round  Marquise  at  thie  same 
distance  on  the  north-east.  Both  these  points  approach  very 
closely  to  the  chalk  escarpment;  so  that  it  the  green  sand,  iron 
'Sand,  &c.  exist  at  all  in  these  directions,  they  must  be  greatly 
reduced  in  extent. 

Near  Marquise,  the  oolite  comes  in  contact  even  with  the 
older  rocks  of  the  coal  formation,  which  show  themselves  in  this 
iComer  of  the  denudation  almost  immediately  beneath  the  chalk'. 
This  coal  district  presents  a  band  of  mountain  limestone 
accompanied  by  another  of  regular  coal-measures.  The  princi- 
pal marble  quarries  are  at  Ferques,  and  the  principal  coal  mii^s 
at  Hardingen.  The  stratification  is  extremely  confused  jand 
contorted. 

'2.  Within  the  interior  area  of  the  basin  of  Paris,  th^re  is  also 
a;  small  denudation'  exposing  the  oolites,  in  a  district  ctftted  thfe 
-Pays  de  Bray,  a  little  north-west  of  Beauvais. 

3.  Surrounding  the  Chalk  and  Green  Sand  of  th&Parii  Basin. 
*— This  series  also  may  be  seen  emerging  ftota^  beneath  Ifce 
ichalk  in  the  coast  westwards  from  the  mouth  of  the  Sj^ine, 
.  where  they  have  been  traced  by  M.  de  la  Beche.  • 
-  Along  the  mouth  of  the  Seine,  on  both  sides,  the  chalk  tiYld 
green  sand  repose  on  a  blue  marl  and  marl-stone.  At  Trouville 
•or  Mer,  the  ooUtes  of  the  upper  and  middle  formation,' i.e.dhe 
'Portland  stone  and  coral  rag,  emerge  from  beneath  this  marl. 
Between  Villers  sur  Mer  and  Dives,  the  clay  separating  the 
•fiecond  and  third  system  (the  Oxford  clay)  forms  the  base  of 
tile  cliffs,  which  are  capped  by  the  lower  beds  of  the  coral  rag, 
and  an  overlying  mass  of  green  sand.  Still  further  west  by  St. 
Conune,  Arromarch^,  St.  Honorine,^  Virreville,  and  Orandoamp, 
the  cliffs  present  the  inferior  oolite  resting  on  lias. 

Hence,  a  zone  of  these  formations  extends  circling  routid  the 
chalky  and  arenaceous  border  of  the  basin  of  Paris,  by  Caen, 
AieBfon,  Poitiers,  Bourges,  Auxerre,  Bar  le  Due;  and  Miezieres, 
the  oolites  stretching  beyond  aU  these  places,  6u<^^^ded  at  a 
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Wider  distj^Dce  by  the  subjacient  Ijias ;  and  still  further  by  the  red 
marl,,  jwl^bb,^  with  a,  few  occasional  interventions  of  coal-mear 
sures^  reposes  on  the  transition  and  primitive  chains  of  Bretagne 
and  la  Vendee  on  the  west;  of  Limousin,  Auyergne,  Fore^ 
Beaujplais^  and  Morvan  on  the  south,  and  of  the  Vosges  on  the 
east.  ,!*"  /.V'\ '.    ^.        ■  .     '      '       , 

Thi^^  polity  of  th^^  range  form  the  lofty  hills  known  by  the 
l)ame  of  cote  d'or.  Here  the  oolites  approach  closely  to  the. 
pnmitvve  chain  of  Morvan.  M.  Boue  says,  that  the  muscfael*. 
kaikstein  may  be  traced  completely  round  the  Vosges. 

4.  South  of  France  surrounding  the  Basin  of  the  Garanne.T^ 
The  tertiary  basin  of  this  district  is  described  by  M.  Bou^  as 
hmited  by  Bavonne,  Carcassouc,  Montaubon,  and  Talmont. 
This  is  succeeoed  on  the  north  by  Jura  Umestone,  covered  *by 
iron  sandy  &c. 

In  ajpproaching  the  Pyrenees,  he  has  observed  a  band  of. 
Jura  limestone  succeeded  by  quadersandstein    with    lignite, 
reposing  in  some  places  (as  near  Dax)  on  muschelkalkstein»  ^ 

(D.)  Northern  Germany,, 

The  moschelkalkstein  is  here  found  among  iibe  formations 
skirting  the  Hartz,  both  on  the  north  and  on  the  south,  ranging' 
in  the  former  direction  on  the  south  of  Hanover  and  Brunswick,*, 
and  on  the  latter  forming  a  platform  in  the  country  between  the 
Hartz  and  the  Thuringerwald,  on  the  escai'pment  of  which  it  is 

s 

»•  .  '  -  . 

'  •  M.'  Boue  in  one  or  the  letters  to  which  I  have  so  often  referred  dves  the  foiDowxng ' 
description  of  the  muschelkalkstein  of  Brunswick,  which  is  the  best  I  have  yet  seen. 
>     *^  Xhk  fiittiati»n  lies  above  the  variegated  sandstone.     Its  o^anic  remains  are 
wcrini*!fla  and  p^nta^iinites^  sou^  spedes  of  terebiatoLi,  especially  &e  sabrotunda  and 
camea,  pecdnes,  venericardis  ?  a  bivalve  badly  preserved  and  unascertained)  but  gene*  - 
rally  and  loosely  classed  as  museulites,  an  unividve  approxixnating  to  turbo,  an  ammo-  * 
dit*vaot  cannatody  a  small  indistinct  univalve,  uncertain  whether  nautilus  or  s^ula,  and 
jamy  ^iagulai^  markings  in.  the  form  of  elongated  and  serpentine  cylinders  which  Inight 
be.  perhaps^  considered  as  merely  accidental  configurations  of  the  calcareous  paste,  but 
yet  fibm  their  ramification,  &c.  assume  an  appearance  resembling  ihat  of  the  Isis  tribe. 
The  masses  of  lead  glance,  oeeasionally  found  in  this  formation,  at  once  distinguish  it 
ftwn  tly  Jura  .lifnestiwie,  yet  in  Uie  lowest  members  of  this  miiacheJkalk  aie  portions  of 
an  oolitic  tex^re  closely  associated  with  the  subjacent  variegated  sandstone^ 

*  ^*  Above  it  lies  mi  argillaceous,  calcareous,  and  arenaceous  formation,  ki  which  slate 

a,  more  or  less  bituminous,  idten^ates.-  In  the  under  part,  it  alternates  with  a'fisw 
oC^llmestone  like  the  imMrhelkalk»  bnt  without  shells;  in  other  parts,  and  espe* 
dally  in  the  upper,  with  a  compact  sandstone,  with  a  calcareous  or  argillaceous  cement;^  « 

'^  The  whole  is  covered  with  the  quadersandstein,  a  formatioik  onen  with  a  siliceous 
cement,  and  f  ery  compact,  but  at  ower  times  of  very  slight  coherence.  Assodated  with 
and  betMMth  this  formation,  I  observed  two  beds  of  a  compact  caloaieous  mari,  wHeh 
fta^oaents  of  pinna,.retaining  their  shelly  texture,  apd  not  petiified. 
^  ^^  The  argillaceous  fonnation  contains  m  the  bitiimmous  portions  mineral  charcoal,  ftag- 
meoCS  <>f 'bituminous,  wood,  and  a  kind  of  pitch  coal  used  in  some  places  as  fuel,  and 
impxesiions  of  mopocotyledenotw  vegetables. 

^'  Animonites  (of  the  subdivision  planulites),  of  small  size,  occur  abundantly,*  hut  aie 
confined  to  particular  beds  ;  in  otliers  a  large  common  ammonite  with  sound  back  and 
hcik  carinated  isfbund  in  ironstone  nodules. '  I  observed  also  a  spedes  of  terebratula  ? 
or,  perhs^,  gryphitet;  one  or  two  ^)ede«  of  donax;  tiiree  or  four  unascertained 
bivalves.;  an  univalve  somewhai  resembling  d^wHiA;  and  more  nucely  renaina  ol  very 
fine  pentacrinites/* 


^U  8X{>M6d  kk  ike  dt»e«fit  fr6M  tli6  m^ttiombk  plAMir  of  lefia. 
It  is  cov%rtMi  bjt  ^adeMtLddenitemy  on  whith,  aceording  to 
Hausttton)  k^femtehi)  Bou^^  8ic.  repose  in  the  north  Of  Qemiany 
iliaiis/ooliteiiy  ftrruginou«  oolites^  and  thaXk. 

Home  obsaryalitaii  ofProfi  Bnckland  indicate  cdnrid^mbl^  d6~ 
rangement  in  the  Brunswick  district ;  a  ridge  of  chalk  extends  Oli 
tlitk  nottk  9f  the  ttartft  t^dwards  Goskt^  often  in  highly  inclined 
bdh»,  and  fortnina;  a  hog^s  back ;  y(*t  on  the  nonh  of  this,  "wbei^e 
the  more  reotot  debositl}  nnght  be  expected^  the  irariegated  sand- 
stone again  nrotraaes« 

South  of  the  TburingerwaM,    tilt  samd  ttnsohelkalkstein 

eKjt^ubi  by  HdkLbttrghauien  and  Ooboin^. 

(E.)  Centml  Qtrmdny. 

Aceoiding  to  Bo\i^  and  Himboldt^  the  platform  of  Wuriz- 
bourg  considered  by  Kefeirstein  aft  lechstein^ ,  or  alpine  lisM^ 
stonci  is  muschelkaikstein.  - 1  have  already  allnded  to  its  posi** 
tion  in  describing  the  alpine  limestone.  If  this  view  be  correct, 
the  sandstone  between  Wurtariboyi^g  and  Bamberg  is  not,  as 
represented  by  KeferstQin^  bunt^sandsteini  biit  quadersalid- 
slein. 

(F.)  tjrrtdt  tldnge  qf  Tranconiaf  ike  Swahian  and  Banfit  Alp, 

and  the  Sura  Chain* 

This  is  an  immense  and  continuous  band  principally  occupied 
by  the  oolitic  series,  crowned  in  dome  places  by  still  more  re6ent 
dep6$its  of  the  same  age  with  the  chalk  madi>  toe.  of  England.    * 

in  the  most  northerly  part  of  its  course  through  Franconia>  it 
forms  the  platform  between  Bamberg  and  Bayreuth.  We  have 
het^  a  compact  limestone  (celebrated  for  its  caverns  coniaintng 
tile  remains  of  fossil  bears),  &c.asandstose,  and  some  m«riy  beda 
lamth  resembiing  in  fossils  and  character  onr  chalk  mail  \  thid 
system  rests  oh  the  sandstone  extending  between  Bamberg  and 
Wurtsbourg»  It  is  to  be  regretted  that  the  obsourtty  which  still 
hangs  over  th^  relations  of  this  tract  affects  equally  the  supetin* 
ciifrU)ent  limestone,  &c.  Bou^  considers  this  sandstone  as 
quadersandstone  and  tne  limestone  as  representiiig  th«  wh^ 
oolitic  series, 

Fttrthtr  south,  tie  gives  the  following  as  the  section  presented 
near  Amberg:  1.  Quadersandstetn.  2^  Ditto  with  hydrate  (ai 
iron.  3.  Lias,  with  gryphma  arcuata^  gryphtea  gigas,  belem- 
zdl:es>  ^t.  4.  Argillaceous  rocks  with  hydrate  of  iron,  ammo- 
nites, mya,  cerithia,  8cc.  5.  Several  varietiea  of  Jura  UoM8to&e> 
mag^esiui  compact,  and  ooliti<^.  "6.  Marl,  with  hydrate  of  iron. 
If  w^  gn^htea  gigas  be  the  same  with  the  gryphcea  dilatata. 
"  "This  'senes  is  in  the  ascending  orders 

I  sheuid  prd^  comndering  die  deposit  No.  3  as  onr  Oxford  ^ay. 
I  should  then  identify  the  deposit  here  called  quadersandstem 


with  th6  band  of  ih^ltifbridf  o<ilito>  and  #«0¥on  iJitt  iubjacttit 
Wttttttbottrg  mBsoliMkftlk  06  the  «quiralent  of  (mr  li&6<  1«M.  9^ 
4^  5|  wottla  then  tigpr^^nt  th^  oolites  of  out  tniddte  of  upp^t 
(iydlem ;  but  these  ate  poiti^  t^hidh  ^tlnot  bd  M\f  aeViUd  until 
residefot  geblogiBte  nhatl  arise  (rtk  tb#  spot^  and  pttbliAh  detailed 
BCdoimts  of  Ife  sttttdtute  and  fossils  & 

Near  Ratisbdn  the  Jura  limestone  is  e^ered^  a^eording  t^ 
Buekland  i^nd  Bda^>  hy  deposits  of  gteen  sand  and  oMotlioiii 
chalk ;  the  solenhof en  lithographic  strata  belong,  I  believe,  to 
one  of  the  beds  in  the  upp^r  part  of  the  series  of  Jura  limestones^ 
perhaps  corresponding  to  our  chalk  marl. 

Here  the  beds  decline  to  the  south,  plunging  beneaih  the 
trough  of  tertiary  formations  which  intervenes  between  this 
chain  and  the  Alps,  and  rising  north,  present  their  outorop  in 
the  escarpment  on  that  side* 

In  its  passage  Ihrongh  Wirtemberg,  the  chain  preserils,  along 
the  base  of  its  northern  .escarpment,  decided  lias  at  Boll,  Sec. 
south  of  Esslingen;  a  ferruginous  sand  (that  of  our  inferior 
oolite)  succeeds ;  and  then  the  oolitic  Series  -formiilg  the  gfeat 
mass  of  the  hills. 

By  tracing  this  escarpment  from  this  point  to  Bamberg,  and 
examining  the  relations  of  the  Wurtzbourg  platform  with  refer- 
ence to  this  chain  in  the  vicinity  of  Stutgard,  much  of  the 
obscurity  1  have  Alluded  to  would  probably  be  tfemoved ; 
because  we  here  stand  on  certain  ground  as  to  the  identity  of  the 
Boll  rocks  and  the  English  lias.  Which  would  afford  a  secure 
basis  to  the  other  terms  of  the  ComparisMx 

Merian  is  said  to  have  published  a  good  adcoant  6f&^  ^ain 
in  the  ticinity  of  Basle,^  bat  I  regret  not  having  b^n  ftbM  to 
consult  it. 

Thete  is  a  very  interesting  description  of  the  patt  df  this 
ch^in  near  Lons  de  Saulnier  by  Mt.  Charb&nt,  in  y^l^ch  it 
appears  that  its  base  is  composed  of  red  tind  variegated  marl 
containing  gypsum ;  that  on  this  reposes  dn  extensive  forniatioti 
of  beds  of  gfyphlte  limestone  (Has),  alternating  With  marls  <:^on^ 
taining  fossils  e^ractly  similar  to  those  which  Characterise  <(ris 
formation  in  Endand;  that  these  are  coveted  by  a  series  of 
oolitic  beds,  the  lowest  of  which  (likcf6iit  inferior  oolite)  ab<mnds 
in  ferruginous  particles,  and  is  suittoounted  by  a  fine  gr^nwlttt 
oolite  and  freestone,  forming  the  escarpment  of  th6  first  tefttaW 
of  these  hills ;  and  lastly  that,  above  this  first  terrace,  «ite  othetft 
each  presenting  an  Oolitic  series  based  on  argillaceOrti^  b^dil 
Which  separate  it  from  that  beneath. 

We  have  here^  therefore,  the  enumeration  of  the  lower  fbtnisl^ 

*  lliedena^nteior  ihelUiffn,  iknl  new  Balde,  ejtMbits  a  paloh  of  lOiaiillve  and 
tnmrition  iock&  over  which  the  cakareong  heds  of  the  Jura  extend.  This  patd»  is  did* 
hahly  donnectea  with  the  ptimitive  rocki  which  further  liofdi  emerge  m  mdnSri  of  fBe 
Black  Forest. 
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iioDB  of  the  Jura  chain,  where  they  erop  out  aloDg  the  base  of  its 
escarpment  on  the  north-west;  and  an  account  by  Von  Buch  of 
the  environs  of  Neufchatel  completes  the  account  by  adding  the 
beds  in  the  central  and  south-eastern  regions,  where  they  finally 
dip  beneath  the  tertiary  formations.  ^He  divides  these  format 
tions  into  four  series  which  he  enumerates  in  a  descending  order., 
I  have  ventured  to  assign  their  probable  English  equivalent,  but 
these  can  only  be  considered  as  mere  conjectures  at  present. 

Hrst  Series^ 

29  beds  of  oolites  contain  madre- 

poi-es,  8cc » Cotal  rag. 

Upper  marl - . . .  Oxford  clay. 

32  oolitic  beds •«  Combrash. 

Second  marl.  • Clay  beneath  the  combrash. 

Second  Series. 

486  more  compact  beds,  some  of  •  ^ 

which  contam  strombites Fbrest  marble. 

Third  Series. 

350  oolitic  beds •    Great  oolite. 

60  beds  hard  black  marl  •••«..    Clay  of  the  fuller's  earth. 

Fourth  Series. 

100  beds  not  described,  probably 
'   dke  same  with  those  above  Lons 
le  saulnier  , , Inferior  oolite  and  lias. 

.  The  Jura  chain  exhibits  arched  and  contorted  stratification 
through  its  central  ridges ;  but  on  the  north-west  all  the  beds 
crop  out,  and  on  the  south-east  dip  rapidly  beneath  the  tertiary 
formations  which  occupy  the  great  valley  of  Swisserland  sepa- 
rating these  ridges  from  the  Alps.  The  exterior  chains  of  the 
Alps  again  exhibit  in  what  have  been  called  the  younger  varie^ 
ties  of  alpine  limestone,  beds  of  the  same  age  witn  the  above. 

On  the  south  of  Geneva,  the  continuation  of  the  Jura  chain 
unites  with  these  external  calcareous  chains  of  the  Alps ;  and 
in  this  vicinity,  therefore)  the  true  relations  of  the  several  forma- 
tions ought  to  be  particularly  examined.  Hence  they  are  con- 
tinued south  through  Dauphiny  and  Provence,  but  I  am  not 
acquainted  with  any  good  ac(^ount  of  their  structure  in  this 
.quarter* 

(G.)  The  Alps. 

For  an  account  of  these  formations  in  the  external  chains  of 
the  Alps,  I  refer  entirely  to  the  excellent  paper  of  Prof.  Buck- 
land,  which  has  already  appeared  in  the  Annals, 


■I 

(H.)  Hungary. 

'  According  to  Beudant;  rpcl^s  referable  to  the  Jurassic  series 
occur  principally  in  two  localities ;  first,  on  the  south-west, 
extepd^ng  nqrth wards  from  Ls^l^e  B^la^pn  o^  l^lf^^^^;  ait4 
secoo^Vy.on  the  south-teast  to^ardfi  tti^  |)or4Qrfif  of  Xl^psylvf^aia 
above  the  sources  of  the  riv^r  Korosh, 

He  gives  the  following  list  of  th^^e  forrqations ; 

1.  An  encrinal  limestone  (most  probably  the  muschelkalk) : 
this  \%  most  al^iuidant  in  the  second  district,  hut  occurs  ftl«Q  in 
the  first ;  it  is  covered  by 

%  A  magnesian  limestone :  not  the  same  with  tb^  iSn^Uak 
magnesiiMA  lime  or  x«chstein>  but  asspciated  with,  and  oonstttuV 
ipg  ft  part  of  the  ttue  Jur^ussic  limastone  which  caveis  it':  it 
exhibks  diree  varieties  :  a.  Saccaroidal ;  6.  Compact;  c.  OoUticu 
This  formfition  abounds  in  the  first  district  between  Bade  and 
take  Balaton.  '  ^ 

3.  Jurassic  limestone :  a*  Containing  hippurites;  i»  Witk 
great  oysters ;  c,  WiUi  mumnulites ;  a,.  Abounding  in  abdls ; 
e.  Bituminiferous.  This  exists  in- many  patches  thpoughout  tb^ 
first  district  between  Gran  and  Lake.  Balaton. 

(I.)  Rusii^,  0n4  other  ifn^erfpcthf  ascertained  JJOi>aiit{e^^ 

• 

In  Russia,  the  lias  certainly  occurs  near  IVIoscoW|  but  wp 
have  no  distinct  particulars  concemitigtb^  secondary  formations 
of  that  vast  country. 

The  tracts  of  these  formation^  in  England,  Fn^nce,  Germanyi 
and  Russia,  may  be  considered  as  parts  of  a  continuous  series 
of  deposits  occupying  the  great  central  basin  of  Europe.  That 
on  the  Italian  siae  ortbe  Alps^  although  necessarily  mentioned 
in  connexion  with  that  chain,  belongs  to  a  distinct  and  southern 
basin,  of  which  a  gretct  part  of  Spain  also  probably  fonps  ^ 
portion.  Much  of  the  limestone  of  that  country  may  perhaps 
prove  to  be  lias^  ^i)d  the  oolites  are  distinctly  d^s^eribed  by  Mr'. 
Townshend  as  extending  round  Anchuela  del  Campo,  about 
half  way  between  Saragossa  and  Madrid.  * 

{Tdbec<mtinued.) 
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Article  IX. 

An  Account  of  some  Results  obtained  by  the  combined  Actiofi  of 
Heap  and  Compression  upon  certain  Fhddsy  such  as  Watet, 
Alcohol,  Sulphuric  Ether,  and  the  rectijied  Oil  of  PetroleunL 
By  M,  le  Baron  Cagniard  de  la  Tour.* 

» 

-  It  is  well  known  that  by  means  of  a  Papin's  digestef,  the 
temperature  of  fluids  may  be  raised  much  above  their  usaal 
bbihn^  point ;  and  we  are  led  to  suppose  that  the  internal  pres- 
sure wiiich  increases  with  the  temperature  would  be  an  obstacle 
to  the  total  evaporation  of  the  fluids  especially  if  the  space. left 
Above  the  fluid  oe  not  considerable.. 

In  reflecting  on  this  subject^  it  occured  to  me  that  the  expan- 
sion of  a  volatile  fluid  had  necessarily  some  limit,  beyond  which 
the  liquid/ notwithstanding  the  pressure,  must  be  converted  into 
vapour,  little  as  the  capacity  of  the  apparatus  allows  the  fluid 
to  extend  beyond  its  maximum  of  dilatation. 

In  order  to  verify  this  opinion,  I  put  some  alcohol  of  spe- 
cific gravity  0*837,  and  a  ball  or  sphere  of  quartz,  into  a 
small  Papin's  digester  made  of  the  end  of  a  very  thifck  gun 
barrel;  the  fluid  occupied  nearly  one  of  the  apparatus. 
Having  noticed  the  kind  of  noise  which  the  ball  occasioned 
while  rolling  in  the  cold  gun  barrel^  and  aftervvards  when  it  was 
slightly  heated,  I  arrived  at  a  point  in  which  the  ball  seemed  to 
rebound  at  each  percussion,  as  if  it  was  no  lon&^er  surrounded  by 
a  fluid  in  the  gun  barrel.  This  efiect  was  bestobserved  by  apply- 
ing the  ear  to  the  end  of  the  handle,  which  served  to  sup- 
port the  machine  ;  it  ceased  upon  cooling,  and  was  reproduced 
when  the  necessary  degree  of  heat  was  again  applied. 

The  same  experiment  was  repeated  with  water,  but  with  imper- 
fect success ;  for  on  account  of  the  high  temperature  which  it 
was  necessary  to  employ,  the  apparatus  coiild  not  be  perfectly 
closed.  With  sulphuric  ether  and  oil  of  petroleum,  the  case  was 
difierent ;  they  presented  the  same  phenomena  as  alcohol. 
'  In  order  to  observe  these  eflects  of  heat  and  compression  with 
greater  facility,  I  put  the  same  liquids  into  small  glass  tubes 
closed  at  one  end,  and  afterwards  at  the  other,  by  means  of  the 
blowpipe.  A  small  piece  of  glass  was  fastened  to  each  tube  to 
serve  as  a  handle. 

,    One  of  the  tubes  into  which  alcohol  was  introduced  so  as  to  oc- 
cupy nearly  two-fifths  of  it,  was  heated  with  the  precautions  requi- 
site to  prevent  its  being  broken;  in  proportion  as  tne  fluid  expanded, 
.>ito  mobiUty  became  greater;  tnie  fluid  after  having  attained 

«•    •  .       .  . 

*  From  the  Annalw  de  Chimie  et  de  Phjrsique,  torn*  xzi.  p.  I9T.  ' 
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nearly  double  its  original  Tolume,  disappeared  completely,  and 
was  converted  into  so  transparent  "a  vapour  that  the  tube  seemed 
suddenly  empty ;  but  on  sufierine  it  to  cool  for  a  momept,  a  very 
thick  cloud  was  formed^  after  vmich  the  fluid  reappeared  in  its 
original  state.  A  second  tube^  nearly  half  fiill  of  the  same  fluid, 
gave  a  similar  result ;  but  a  third,  of  which  the  fluid  occupied 
more  than  half,  was  broken.  .   -. 

Similar  experiments  made  with  oil  of  petroleum,  of  specific 
gravity  about  0*807,  and  with  ether,  presented  analogous  results, 
excepting  that  the  ether  appeared  to  require  less  space  than  the 
oil  of  petroleum  to  be  converted  into  vapour  without  breakingihe 
tubes,  and  the  latter  less  than  alcohol,  which  seems  to  indicate 
that  the  more  a  fluid  is  naturally  dilated,  the  less  volume  it  takes 
to  attain  its  maximum  of  expansion. 

All  the  tubes  in  these  trials  were  exhausted  of  air  before  they, 
were  closed;  the  experin^ents  when  repeated  with  tubes  in 
which  the  air  was  left,  gave  similar  results ;  the  progressive 
expansion  of  the  fluid  was  even  more  easily  estimated  in  the 
latter  case,  there  being  no  inconvenient  ebullition  as- in  the 
former.  , 

The  last  experiment  was  made  with  a  glass  tube  about  ono- 
third  full  of  water ;  this  tube  lost  its  transparency,  and  broke  a 
few  seconds  afterwards.  It  appears  that  at  a  high  temperature 
water  is  capable  of  decomposmg  glass  by  combining  with  its 
alkali ;  this  suggests  the  idea  that  some  other  result  interesting 
to  chemistry  may,  perhsips,  be  obtained  by  increasing  the  apfrii* 
cations  of  this  process  of  decomposition.. 
*"  By  carefully  observing  the  experimental  tubes  in  which  the 
air  had  been  left,  it  was  remarked  that  those  in  which  the  flidd 
matter  had  not  quite  space  enough  to  acquire  the  dilatation  pre- 
ceding its  conversion  to  vapour,  did  not  always  break  imme- 
diately after  the  fluid  appeared  to  have  completely  filled  this 
space,  and  the  explosion  was  slower  as  the Excess  of  fluid  was 
less  apparent. 

:  May  it  not  be  concluded  that  fluids  which  are  .usually  but^  < 
slightly  compressible  at  a  low  temperature,  become  moi:e  so  at  a 
higher  temperature  ?  and  still  more  strongly  in  the  present  case, 
in  which  the  liquid  is  ready  to  become  an  elastic  fluid  under  a 
pressure,  which,  according  to  tiieoretical  calculations,  wovld 
appear  to  be  equal  to  several  hundred  atmospheres  ? 
.  With  respect  to  this,  there  will  probably  be  some  difficulty  in 
admitting,  that  a  small  glass  tube  scarcely  three  .  millimetres 
in  diameter,  and  scarcely  one  millimetre  thick,  should  resist;  so 
considerable  an  expansive  force ;  it  will,  perhaps,  be  thought 
preferable  to  suppose  that  the^molecules  of  an  elastic  fluid,  and 
particularly  of  ^  nuid  vapour,  are  susceptible  at  a  certain  degree 
of  compression  and  heat,  of  assuming  a  change  .of  state  similar 
to  semifnsion,  and  capable  of  facilita^ng  a  greater  reduction  of 
volume  tban  that  derived  from  the  absolute  pressure. 

u2 
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Until  ibea*  doubts  MfQfwioyed  by  now  ezpwtmeirts^  U.appefti;^ 
tiiftt  we  may  cecapitulale  what  baa  bees  stated  in  the  following 
conoluBiooa  3 

1.  That^iloohol  of  specific  graviljF  0*817,  oil  of  peM^um  c^ 
■peoifio  ffravijty  0*807,  and  suiphurtG  either,  sxthmitted  to  the 
.aot|oii  of  heat  and  ocmipressiQii,  .are  susceptible  of  being  coa^ 
pletely  reduced  to  vapour  under  a  ▼oluiae  vatber  asceediag 
twioe  that  of  each  flaid. 

.2.  That  an  inerease  of  pressure  oceaaioqed  by  the  preseP^ 
of  air  in  several  of  the  experiments  which  have  been  described, 
occifsioBed  |to  obstacle  to  the  evaporation  of  the  fluid  in  the 
same  space,  that  it  merely  rendered  its  expansion*  m<Ke  quiet 
md  more  easy  of  observation  nntil  the  moment  in  which  tb^ 
fluid  suddenly  disappeared. 

SL  That  water,  alUiough  undoubtedly  suscemtiUe  of  being 
fedueed  to  very .  compressed  vapour,  could  not  be  subjected  to 
^Muplete  experiments  for  want  of  si^^fiBpient  means  to  close  the 
compressing  instrument  perfectly,  as  well  as  that  it  altera  the 
transparency  of  glass  tubes  by  combining  with  the  ^ali  which 
enters  into  their  composition. 

I  have  presumed  that  this  notice  would  particularly  interest 
&ose  who  are  concerned  iu  the  use  of  steam-engines,  and  also 
probably  furnish,  some  slight  indications  for  the  solution  erf*  the 
question  relating  to  the  compressibility  offluids,latdy  proposed 
is  a  pris^  subject  by  the  Institute ;  it  is  this  which  determined 
me  to  present  it  to  the  class,  my  chief  ambition  being  to  prove^ 
that  I  desire  to  render  myself  more  and  more  worthy  of  tbe 
lanHHirable  recfi|ition  which  it  has  bestowed  upon  my  former 
bbonrs.. 

Sufpi^ifient  to  the  preceding  Memoir, 

I  have  attenq>ted  to  determine  the  pressure  which  ether  and 
alcohol  exert  at  the  moment  in  which  these  fluids  are  suddenly 
veduced  to  vapour.    The  method  f  adopted  was  the  following : 

Ssper,  I.-— 1  took,  a  tube,  abc  (see  fl^.  next  page),  of  tbe  most 
•van  bore  I  could  obtain,  the  interior  diameter  of  which  was  One. 
diillimetre  ;  I  united  it  to  the  tube  def]  the  internal  diameter  af 
which  was  about  4^  milhmietFes.  The  apparatus  then  resembled  % 
syphon  barometer.  The  two  ends,  a  andy*,  remaining  open, 
mercury  was  first  introduced,  and  afterwards  sulphuric  eUier. 
The  mercury  occupied  the  space  bcde,  and  the  ether  the  space 
ef\  by  inclming  tne  apparatus^  it  was  easy  to  alter  the  levd  of 
the  mercury  so  as  to  flu  the  space  6a ;  by  these  means  it  waa^ 
ascertained  that  a  variation  of  one  miUimetre  i^  the  large  tube, 
caused  a  variation  of  20  millimetres  in  the  smaller  one  ( a  proper^ 
tion  which-  was  judged  sufficient  for  the  graduation  i^uired. 
the  space  fr  iz  is  that  wbi^h  the  mercury  may  oefeupy,  when  ittf 
level  e  in  the  large  t^b^ia  sunk  to  lh»  point  dr  Ae^eiigtii  mb\m 
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£38  nuOiiatotros  t  the  tptoe  dj  doable  c/t  ii  that 
.  BtipjK)Sed  to  be  ocGspied  by  the  ether  wBen  it  ia 
Miurely  rdduoed  to  vapour. 

Th«  fi28  miliimetreB  vei'e  gfadudtsd  on  a  sefA" 
rate  soale,  which  was  applied  when  required  to  tho 
tube,  as  it  wM  graduated  towards  the  upper  part. 

The  apparatus)  prepared  as  above  described) 
being  oloeed  at  the  extremities  a,f,  was  heated 
with  the  requisite  precautions.  At  the  mDme&t  in 
which  the  eUier  was  completely  reduced  to  vapow, 
the  level  b  of  the  mercury  rose  to  the  point  g,  the 
distance  of  whigb  from  the  point  u  is  14  tnilltw 
-metres ;  thu»  tht  column  of  air,  which  was  62& 
' mliimetiet  long,  was  reduced  to  14  miltimetrai 
tkig  iadicata  a  pretsurt  <^  2fJ  or  36  atmosphtrei. 
This  etperitHent  three  tiirm  r^eatid  gave  tach  tinu 
the  same  result.         \ 

£theT  is,  therefore,  susceptible  of  being  reduced 
to  vapour  in  a  apace  less  than  doable  mat  of  its 
'  origiUai  volume,  and  in  this  state  of  vapo«r,  it 
exerts  a  pressure  of  37  or  38  atmosphereB  in  the 
tube  which  cont^ns  it. 

-Baxter.  2.— Aloohol  of  specific  gravity  0*817  was 
substituted  for  ether  in  me  apparatus  above  de- 
keribed  by  opening  the  ends/ and  a ;  the  alcohol 
ocetmied  the  space /e^  that  is  to  say,  oDe-tiurd 
of  t£at  supposed  to  be  necessary  fbr  the  total 
40nT6rBioa  or  the  alcohol  into  vapour.  The  me^■ 
eury  occupied  the  space  1/  bcde',  and  filled  the 
small  tube,  when,  by  inclioi&g  the  apparatus,  tht 
level  e'  was  sunk  to  d.  The  length  of  the  feolumn 
of  ur  a  ft'  was  476  mlUit&etreb.  After  the  extre- 
ttitiesaand/were  closed  by  the  blowfripe,  the 
apparatus  was  exposed  to  heat  with  the  same  pre- 
cautions as  observed  with  respect  to  the  ether. 
At  the  moment  in  which  the  alcohol  was  totally 
reduced  to  vapour,  the  level  if  of  the  merctiiy 
rose  to  the.pomtg',  that  is  to  say,  to  four  milli- 
pietres  from  the  point  a.  Thus  the  column  of  air, 
of  476  millimetres  in  length,  was  reduced  to  four 
millimetres,  which  indicates  a  pressure  of  119 
atmospherea. 

Alcohol  may,  tberefuwe,,  be  totally  reduced  to  vwour  in  \ 
space  rather  less  than  three  times  that  of  its  origined  volume ; 
and  at  this  degree  of  expansion,  it  exerts  apressure  of  119  atmo- 
spheres on  the  tubii  which  contains  it. 

.   The  extremities  a  and/  were  a  little  drawn  out;  ia  order  that 

they  might  he  tnore  readily  closed  by  the  blowpipe;  and  th« 

.  capacity  of  these  parts  of  the  (ubfe  was  ascertaiBwi  oy  iptrodac- 
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in^  a  little  mercury ,  which  was  afterwards  passed  into  theieyfii^ 
dncal  |>art  of  the  tube  as  a  method  of  measuriiig  it.  By  this 
precaution,  it  was  determined,  for .  example,  that  the  length 
a  o^  of  10  millimetres  ought  only  to  be  reckoned  as  two,  &c. ; 
the  results  which  have  been  stated  were  obtained  in  this  mode. 

When  the  apparatus  was  cold,  a  small  bubble  of  gas  was 
observed  to  have  been  formed  above  the  alcohol,  but  it  pro- 
duced a  difference  of  only  two  millimetres  in  the  level  of  the 
mercury  in  the  small  tube  above  I/.  .    ^ 

In  order  to  determine  the  degree  of  heat  at  which  the  ether 
and  alcohol  are  reduced  to  vapour  in  these  experiments,  the 
tubes  containing  these  fluids  were  heated  in  oil,  in  which  a 
thermometer  was  placed.  A  cylindrical  glass  vessel  was  emr 
ployed  to  contain  tne  oil.;  by  these  means  it  was  easy  to  deterr 
mine  the  moment  at  which  the  liquids  in  the  tubes  were  reduced 
to  vapour ;  it  was  found  that  ether  required  160%  and  the  alcohol 
207®  of  Reaumur. 

The  apparatus  above  described  for  determining  the 'pressure 
exerted  by  ether  and  by  alcohol,  was  also  subjected  to  the  heat  of 
the  oil  bath;  but  a  reirigerator  was  previously  adjusted  to  the 
upper  part  of  the  small  tube  containing  the  column  of  air,  by  which 
the  temperature  of  the  column  was  constantly  keptat  18  .  The 
nesults,  as  to  the .  degree  of  vaporization  and  to  the .  pressure 
exerted,  agteed  with  those  which  have  been  described. 
'  When  my  memoir  was  read  to  the  Academy,  I  announced  that 
water  heated  in  glass  tubes  altered  their  transparency,  sO  as  to 
prevent  any  observation  of  what  took  place ;  since  that  period  I 
nave  found,  that  by  adding  a  sm^  quantity  of  carbonate  of  soda 
to  the  water,  the  transparency  of^the  glass  was  much  less 
injured.  By  this  .method,  I  ascertained,  although  with  some 
difficulty,  on  account  of  the  frequent  breaking  of  the  tubes,  that 
at  about  the  temperature  of  .melting  zinc,  water  may.  be  com-, 
pletely  reduced  to  vapour  in  a  space  equal  to  nearly  four  times 
that  of  its  original  volume. 


Article  X. 

Analyses  of  Books. 


Transaciiofis  of  the  Royal   Geological   Societv  of'  Cornwall, 

Vol.  IL  1822. 

We  are  happy  to  introduce  to  our  readers'  attention  this 
second  volume  of  the  labours  of  our  scientific  brethren  in  Corn- 
«aB;;the  papers  it  contains  are  replete  with  facts  that  are  .of 
much  importance,  not  only  in  their  applicability  td  practical  pur- 
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poses,  but  as  tending  to  elucidate  some  of  those  more  difficult 
and  interesting  subjects  of  geological  research,  respecting  the 
true  nature  oi  which  there  is  such  a  diversity  of  opinion.  A 
considerable  portion  of  the  volume  is  occupied  by  four  papers 
ontbe  temperature  of  mines,  the  contents  ot  which  we  shall  not 
advert  to  in  the  present  article,  as  a  memoir  on  the  subject  wiU^ 
shortly  appear  in  the  Annals,  containing  a  full  account  of  the. 
fiicts  which  are  detailed  in  them.  Before  we  proceed  to  a  brief 
analysis  of  the  other  papers,  it  may  be  >  well  to  state,  from  the 
preface,  that  'the  construction  of  a  geological  map  of  Cornwall,, 
intended,  according  to  the  wishes  of  the  Society,  ".  to  show  not* 
only  the  varieties  of  rocks,  but  also  the  locality  and  position  of 
the  principal  metalliferous  veins,  and  the. cross-courses. which 
intersect  them,  has  already  occupied  much  of  the  time  and' 
attention  of  some  members ; "  but  this,  it  is  observed,  "is  an 
undertaking  of  immense  extent  and  labour;  and  the  map  of  the. 
lodes  in  one  parish  (St.  Just)  given  in  the  present  volume,  will' 
at  once  show  the  nature  and  importance  of  the  plan,  as  well  as 
the  time  requisite  for  the  completion  of  such  an  undertaking."  . 
.  I,  On  some  Advantages  which  Cornwall  possesses  for  the  Study 
of  Geology,  and  on  the  Use  which  may  be  made  of  them.  By  John 
Hawkins,  Esq.  FRS.  &c.  Hon.  Mem.. GSC. 
.  The  advantages  of  Cornwall  for  the  study,  of  geology,  are' 
stated  in.  this  short  paper  to  arise  from  its  being  a  primitive 
jQjOimtry,  having  greater  facilities  for  observation  than  any  iolandi 
eount^-y  can  possess  ;  and  from  the  immense  extent  and  import*. 

i  imce  of  its  mining  concerns.  In  illustration  of  some  remarks  on. 
the  vague  use  of  language  in  this  science,  the  -following  state- 

.ment  is  given. 
A  "  It  is  long  since  the  attention  of  geologists  has  been  drawn. 

,,to>  the  disposition  observable  in  every  distinct  rock  mass,  to. 
sepacate  in  a  foi^m  which  is  in  some  measure  characteristic  of  its 
pomposition ;  although  to  this  day,  as  far  as  I  know,  no  general 
name  has  been  given  to  this  phenomenon.  By  some,  who  have 
noticed  a  degree  of  uniformity  in  the  angles  resulting  from  the. 
inclination  of  so  many  plane  surfaces,  it  has  been  confounded 
with  crystallizationy  and  by  otfaera^  on.  .rather  better  grounds  of 
reasoning,  with  stratification  ;  although  from  the  first  it  differs 
in  the  very  material  point  of  the  structure  of  its  ipass,  which  is. 
not  one  crystal,  but  aa  aggnegatioii  of  crystals;  and  from  the. 
other,  in  that  of  continuity,  it  seems  to  be  the  effect  of  the 
contraction  of  matter  at  the  period  of  its  consolidation,  and  is 
common  both  to  the  volcanic  and  the  Neptunian  formations ; 
sbnd  this  theory  deriyesa  further  confirmation  fronv  the  influence 
which  the  size  and  formx>f  the  aggregated  parts  of  the  mass 
have  in  the  mode  of  its  division. 

"  I  know  of  no  better  generic  name  for  thtis(  distinctive^ cha- 
racter, than  that' of  articulation,  while  most  of  its  8{>ecific'fovBis 
i?iight.be  expressed  by  the  terms  prismatic,*  c«m€^foptt,^Aoin-^ 


996  Amtyt^  of  Booh.  [Al»kii^ 

boidal^  aad  tabulaf>  of  ail  which  we  are  at  uo  loss  for  example* 
in  this  county." 

II.  and  111,  On  the  Temperature  of  Mines.  By  Robert  W; 
Fox^  Esqi  M03C. 

IV.  On  the  Stratified  DeposiU  of  Tin^stone,  called  Tin-fhouy 
^nd  on  the  Diffusion  of  Ihirstone  through  the  Mass  ofsqmepifi*^ 
mitive  ^w:ks.    By  J.  Hawkins,  Esq.  FRS.  8cca  Hon.  Mem.  OSCi: 

In  Cornwall^  Mr.  Hawkins  observes,  the  veins  of  tin  are  sa 
rich  and  so  nnmerouB,  that,  with  the  exception  of  the  aUavial 
bbds  of  that  metal,  in  the  stream-works,  every  other  mode  of  itei 
deposition  in  the  earth  seems  to  have  been  disregarded*  He 
then  expresses  his  opinion  that  the  same  interest  of  capital 
which  is  obtained  by  working  the  tin-lodes,  or  even  a  greater, 
'^  might  be  obtained,  with  infinitely  less  fluctuation  in  its  amoimt, 
from  situations  where  nature  has  scattered  her  &vours  with  a 
more  sparing  habd,  but  in  a  more  equal  manner :  '^  alluding  ^'  to 
those  mineral  deposits,  which  our  mmers  call  tin-floors,  and  more 
particularly  to  those  important  objects  of  mining  industry)  which 
the  Saxons  call  stock-works,  should  they  be  fotind  to  exist  here.'^> 

Th^se  remarks  are  succeeded  by  some  information,  on  both 
these  subjects,  partly  extracted  from  the  author's  own  jommalsy 
and  partly  from  the  printed  reports  of  very  accurate  ooiffrvers. 
Tin-floors  **  are  sain  to  occur  at  BaUan-uun,  in  the  parish  of 
,  Lelant,  and  at  Huel>-grouan  in  the  parish  of  Breage ;  and,  if  L 
dm  rightly  informed,"  continues  the  author,  '^  Curclaze  taio%y 
near  St.  Austle,  belongs  to  this  class,  and  merits  a  very  parti'- 
Qular  examination.''  The  tin-floors  on  the  sea-clifis  of  th» 
parish  of  St.  Just  are  next  described;  but  we  shall  extract  a 
more  particular  account  of  these  from  a  subsequent  paper,  1^ 
Mr.  Came.  Such  beds  ure  not  linfrtsquent,  it  is  stated,  in  the 
highest  ridge  of  the  mountains  which  coimtitute  the  boundary 
line  between  Saxony  and  Bohemia.  Those  at  Zinnwald  ore  en 
one  of  the  highest  points  on  the  Bohemian  side;  'Hhe  strata  here 
consistof  a  nne  grained,  half  decomposed  granite^  which  allefw 
nates  with  the  tin-floors.  These  again  con^st  of  quartz^  miea^ 
and  gneiss,"  in  the  two  latter  of  which  the  tin  is  found  intei^ 
spersed  together  with  fluor  spar  and  wolfrani.  ^^  SittiUar  flooia^ 
composed  of  tnagn^tical  ironstone,  tinstone,  and  pyrites,  occur 
in  other  parts  of  the  same  range  of  mountains  :"  the  most  con- 
riderable  of  these  is  situated  at  Breitenbruniu 

What  are  called  tin-floors  at  Trewidden  Bal  mine>  in  the  parish 
of  Madron,  in  Cornwall,  are,  correctly  speaking,  *^  small,  very 
short  fissures  or  veins>  which  run  pertiallv  through  the  elvan, 
varying  in  breadtli  from  half  an  inch  to  ei^ht  or  nine  inches^  and 
so  irregular  and  interrupted  as  to  render  it  difficult  tu  adcerlainr 
.  either  Uieir  direction  or  their  underiie^  These  small  capricioiM 
veins  appear  fneqiiently  to  diverge  from  a  central  body,  andth^n 
bear  some  resemblance  in  form  to  the  spreading  roots  of  a.tree.'^ 
It  is  aft^wards  stated,  from  another  part  qI  the  author's  joitital;r 
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that  these  floonii  undetire  four  feet  in  bIx  io  ibis  tionh-^Ast)  >a:A 
that  they  oxscur  in  a  white  porphyritibal  rock.  **  The  fktabai 
St6ck«*w0riL  at  Ait^tiberg  (tet  stttmbliiig  block  in  the  Way  bf  ^^ 
logists)^  is  nothing  else  than  a  large  mass  of  the  diountaiii 
knpregnated  with  tinstotie^  occasioned  by  th6  meeting  b^  a 
Bttmber  of  lodes  and  Veins  at  this  pointy  sonie  of  thesi^  crossilKg 
each  other  nearly  lit  right  adgles,  some  bearing  each  other  along 
in  their  crossings  and  others  stretching  along  in  a  parallel  d^ 
Beady  parallel  direction.  The  same  natural  cause  seetns  16  failV^ 
pi%)duced^  at  the  same  period,  an  infinite  number  of  smaller  reifti 
and  fissures,  which  run  in  all  directions  through  the  rock|  Sti 
tifat  many  part)9  of  the  Stock'-work  beal"  a  striking  resemblan5%i 
on  a  larger  scale,  to  the  Teined  Tarieties  df  common  niarble* 
The  veins  here  are  <ibiefly  of  quartiB,  and  are  united  to  the  Irock 
in  such  a  manner  as  to  indicate  their  cfoeval  formation.  It  is 
remarkable,  however,  that  the  tin  lies  for  the  most  part  dispe^ed 
tfarongh  the  latter,  and  this  circumstance  has  given  o^^asioii  to 
thevery  singular  mode  of  working  the  mine ;  fbf  as  ho  profit 
attended  the  driving  Upon  regular  iodes^  and  the  mass  of  rock 
was  utie(|uaUy  impregnated  with  tin,  the  greatest  degree  of 
irregularity  appears  to  have  marked  the  progress  of  the  exOava* 
tions  from  their  commencement . . .  .The  rock  itself,  which  com- 
poses the  Stock- work,  is  a  variety  of  porphyry,  the  mass  beiUj^ 
a  fine  mixture  of  chlorite  earth  and  clay,  in  which  the  grains  of 
felspar  and  quarts  are  scarcely  perceptible."  ' 

To  this  follows  some  particulaiis  of  the  Stock-work  at  6eyi6K 
in  Saxony  ;  and,  after  adverting  to  the  probable  existence  of 
similar  veiniferous  masses  of  rock  in  Cornwall,  Mr.  Hawkins 
condudes  his  paper  with  the  following  advice  as  to  the  propei^ 
x»dde  of  working  them. 

*^  I  would  suggest  the  expediency  of  removing  the  whole  ma^ti 
of  impregnated  rockfh)m  tn^  surface  downwards,  in  sudcessiVO 
terraces  or  levels ;  most  earnestly  recommending  the  immediate 
adoption  of  the  Saxon  process  of  stamping  km  dresisins:^.  No 
man  who  has  witnessed  this  process,  cUn  forbear  teprobatin| 
9m?  own,  as  mde>  wast^l,  and  ineificii^nt ;  for  if,  with  an> 
tl;ath^  it  may  be  said;  that  in  the  art  of  mining  we  are  infeHot  to 
oar  continental  ileighbours,  we  are  so  in  a  most  shameful  degr^li 
in  tixe  department  \^hich  I  have  jUst  mishtioned." 

V.  On  the  niative  Age  of  the  Veins  of  Cornwall.  BV  Josefeh 
CXarne,  Esq.  FRS.  MRIA.  Hon.  MGS.  MQSC. 

In  the  commencement  of  this  extended  and  i^Iaborate  commu- 
nication, after  some  remarks  on  the  number  and  Variety  of  the! 
miiKeral  veins  of  Cornwall,  and  On  the  diversity  of  sentiment 
respecting  the  formation  of  veins,  Mr.  Came  observes,  **With 
r^pect  to  their  (K>mparative  ot  relative  age,  I  apprehend  all  p^i:^ 
tie^(ie}rcept'tkNMe  who  hold  that  all  veins  are  contemporaneous,^ 
and  w«re  formed  at  the  same  time  as  the  containing  rocks),  are 
aglMt^  Jan  this  imp^ok'lftut  priut^it^le  i  that  n  viiH  which  U  mii-^ 
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sectedf  or  traversed,  by  aiwthtr  vein,  is  older  than  the  veiHilnf 
which  it  is  traversed:^  On  this  principle,  he  pnoceeds,  **  I  would 
make  a  hamble  attempt  .to  ascertain  the  relative  age. of  the 
veins  of  Cornwall/' 

B^  a  true  vein,  Mr.  C.  understands  ^'  the  mineral  conteiUs  of  a, 
vertical,  or  inclined  Jissure,  nearly  straight,  and  ^indefinite  length 
anddepth:^  To  the  distinctive  characters  .of  con^emporn/ieou^ 
veins,  he  adds  the  following :  **  When  these  veins  meet  each  other 
in  a  cross  direction,  they  ao  not  exhibit  the  heaves,  or  interrop.^ 
ttons,  of  true  veins,  but  usually  unite.  In  a  multitude  of  con- 
temporaneous veins,  some  may  appear  to  be  heaved ;  but  the 
apparent  heave  seldom  affects  more  than  one  vein,  and  it  is,  in 
general,  easy  to  perceive  that  what  appear  to  be  separate  parts 
of  the  same  vein,  are  different  veins  which  terminate  at  or  near 
the  cross  vein.  Wh^n  they  meet  with  true  veins,  they  are- 
always  traversed  by  them. 

.  '<  Wittiall  these aescriptive  particulars, however, it  is  frequently 
very  difficult  to  distinguish  true  from  contemporaneous  veins ; '' 
and,  for  this  reason,  Mr.  Came  arranges  the  veins  of  Cornwall 
into  three  orders,  of  Contemporaneous,  Doubtful,  and  True 
veins.  • 

.  The  first  order  comprises  veins  of  the  following  substances .: 
Granite  in  Granite,  Felspar,  Mica,  Sliorl,  Shorl^rock,  Quartz, 
Actynolite  and  Thallite,  Axinite,  Garnet^rock,  PrehnitefChlo^ 
rite.  Ironstone,  or  Irestone  (compact  hornblende,  with  chlorite 
and  quartz),  Serpentirte,  Greenstone,  Asbesius,  Agate,  Calcareous 
Spar  in  Limestone,  Jasper,  Opal,  and  Fluor  Spar. 

The  second  order  commences  with  "  granite  veins  in  slate,'^ 
of  which  the  following  account  is  given:  ''These  have  been 
discovered  in  no  less  than  fourteen  places  on  the  coast  of  the- 
western  part  of  Cornwall,  between  Ponthleven  and  St.  Ives 
Head,  viz.  (beginning  at  the  most  eastern  point).  1.  About 
half  a  mile  eastward  of  Trewavas  Head,  in  the  parish  of  Breage« 

2.  On  the  eastern  side  of  Portcue  Cove,  in  the  same  parish. 

3.  On  the  western  side  of  the  same  Cove.  4.  At  St.  Micl)ael!s 
Mount.  5.  At  the  village  of  Mousehole.  6.  At  Kosemodris^ 
three  miles  south-west  of  Mousehole;  7.  At  Carnsilver,  aboot 
half  a  mile  west  of  Rosemodris.  8.  Near  Whitesand  Bay, 
between  the  Land's  End  and  St.  Just.  9.  At  Forth  Just,  join- 
ing Cape  Cornwall  in  the  south.  10.  At  PoUadan  Cove,  joining 
the  same  Cape  on  the  north.  11.  At  Chycornish  Carn,  near 
Botallack.  12.  At  Pendeen  Cove,  in  St.  Just.  13«  At  Polmear 
Cove  in  Zennor.     14.  At  the  Cove  north  of  Zennor  ohurch." 

**  The  relative  ages  of  those  veins  has  been  a  subject  of  as  much 
discussion  as  almost  any  point  in  geology ;  especially  as  it 
appears  to  involve  several  other  points,  which  are  deemed,  by 
different  parties,  of  essential  consequence  to  their  systems.  I 
believe  the  more  they  are  examined,  the  more  difficult  it  jvill  be 
found  to  form  any  consistent  theory  xe^pecting.  theni :  in  ord^r,- 
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however^  to  be  conviiiced  of  this,  it  is  necessary  to  examine  tibem 
at  eTer}r  place  where  they  have  been  discovered ;  for  so  different 
are  their  appearance,  and  attendant  circumstances,  in  different 
parts,  that  a  very  plausible  theory  made  with  reference  to  the 
ylsins  of  one  spot  only,  will  be  found  .quite  inconsistent  with  thc«e 
of  another.  From  the  whole,  however,  the  following  facts  may 
be  collected :  .       .  * 

V  '^  L  They  occur  only  at,  or  near,  the  junction  of  the  granite 
aind  slate. 

"  2.  They  are  not  metalliferous. 

''  3.  They  have  no  general  direction  or  position.  At  Mousehole 
and.Polladan  Cove,  they  run  east  and  west :  those  at  St.  Mi- 
chael's Mount,  and  some  at  Forth  Just,  run  west-north-west 
and  east-south-east ;  those  at  Folmear  Cove,  north  and  south. 
Some  are  quite  vertical,  as  at  Fortcue,  Rosemodris,  and  Folmear 
Cfove :  those  at  St.  Michael's  Mount  and  Mousehole  are  neairly 
so  :  others  are  inclined  atdifierent  angles,  as  atTrewayas  Headf, 
Forth  Just,  .and  Chycornish  Cam ;  and  others  quite  horizontal, 
as  at  Folmear  Cove  :  at  the  latter  place,  indeed,  they  may  be 
seen  in  almost  all  positions. 

.  ^M.  Their  direction  is  usually  as  straight,  and  their  size  as 
regular,  as  those  of  true  veins ;  but  in  some  cases,  they  become 
smaller  as  their  distance  from  the  granite  mass  increases. 

*^  5,  Their  greatest  length  has  never  been  ascertained :  spme  at 
B-Osemodris  may  be  traced  in  the  slate  nearly  200  feet,  and  are 
then  lost  in  the  sea.  '  i 

**  6.  The  granite  of  the  veins  generally  appears  different  from 
that  of  the  main  body ;  it  is  of  much  smaller  ^rain :  it  contains 
a  much  larger  proportion  of  quartz,  and  very  little  mica ;  some- 
times, indeed,  no  mica  at  all. 

**  7.  The  slate  which  is  contiguous  to  the  veins  becomes  almost 
imperceptibly  changed  from  clay-slate  to  mica-slate,  and  some- 
times has  even  the  appea.rance  of  gneiss. 

"  8.  The  slate  which  is  close  to  the  veins  is  frequently  much 
harder  than  that  which  is  more  distant  from  them,  and  its  tex- 
ture is,  in  general,  not  so  slaty. 

"9.  At  St.  Michael's  Mount,  and  Folmear  Cove,  the  veins 
may  be  traced  to  the  granite  mass,  with  which  they  appear  to 
be  m  complete  union,  and  to  form  one  body,  losing  entiriely  their 
character  as  veins.  Whether  the  other  veins  unite  with  the 
granite  mass  or  not,  has  not  been  ascertained,  as  the  point  of 
junction  is  seldom  accessible,  or  even  visible. 
.  "  10.  At  Cam  Silver,  one  of  the  veins  may  be  traced  froim  the 
slate  into  the  granite  mass.  This  is  the  only  instance  which  I 
have  discovered  of  a  granite  vein  jienetrating  both  the  slate  and 
the  granite.  • 

.  "11.  Some  veins  (as  at  Cam  Silver,  Chycoriiish  Carn,  and 
Fendeen  Cove)  are  closely  connected  with  the  slate,  and  the 
two  bodies  appear  intimately  united,  and  inseparable :  in  fact, 
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tfi^  appear  ootitemporatieoud.  Oth«i!B  (as  at  TrenrilTaa  Head, 
tbm  weati^m  side  or  Portcue  Cove^  Ro8«modriSy  and  Polmelir 
Core)y  ara  so  easily  separable  from  the  slate^  and  l^ate  walls  so 
distinct,  that^undei'any  othfer  circutnstances,  they  wauld  b^  taken 
without  hesitation  for  true  veins. 

**  12  i  Fragments  of  slate  are  visible  in  several  of  the  veins^  as  at 
Trewavas  Heady  St.  Michael's  Mount,  Mousehole,  Porth  Just) 
tie:    I  haife  not  observed  them  in  the  main  body  of  granite. 

'<  13.  At  Mousehole,  and  at  St.  Michael's  Mount,  the  slate  k 
intersected  by  numerous  small  quartz  veins^  some  of  which  ietre 
traversed  by  the  granite  veins ;  others,  on  the  contrary^  trav^se 
atid  heave  both  the  granite  veins^  and  the  other  quarts  veins. 

<^  14.  At  Mousehole,  and  Whitesond  Bay,  where  a  junction  of 
the  main  bodies  of  granite  and  slate  takes  place^  they  appear,  i^ 
some  points,  so  completely  intermixed,  as  almost  to  exdudi 
any  other  idea  than  that  of  contemporaneous  formatiot^ 
althbugh^  at  other  points,  the  junction  is  distinct  and  remilar. 

^  15»  In  most  other  places  where  the  junction  occurs,  tne  slate 
reposes  on  the  granite,  without  any  appearance  of  a  dislotation^ 
or  disturbance  of  the  strata,  particular^  at  PoftcUe  Cove,  Cam 
8ilver>  and  Polmear  Cove/' 

After  having  thus  described  these  curious  objects  of  geoloocicid 
inquiry,  Mr.  Came  briefly  examines  the  various  opinions  wnich 
llafe  been  entertained  respecting  their  origin  and  formation. 
He  then  proceeds  to  describe  the  remaining  veins  of  the  doubt- 
ful order;  viz.  veins  of  steatite,  veins  of  calcareous  spar^  ehian 
ctmi^Mf  and  vein$  of  oxide  of  tin. 

(TeHwnlhiuei,) 
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Feb.  20.*<»The  reading  of  a  paper,  entitled,  Experiments  ott 
the  Velocity  and  Force  of  Sound,  made  at  Madras,  by  John 
Goldinffhatn,  Esq.  FRS.  was  resumed  and  concluded. 

Mr.  Goldingham  commenced  his  paper  with  an  account  of 
former  experiments^  calculations,  and  assertions,  rels^^  to  the 
velocity  and  force  of  sound,  upon  the  diversities  of  which,  he 
Stated,  the  experiments  he  was  about  to  detail  would  probably 
throw  some  light.  He  had  made  some  experiments  in  the  yeatu 
1793  and  1796,  but  the  results  of  them*had  not  been  published ; 
and  more  favoumble  circumstances  for  the  prosecution  of  the 
inquiry  had  since  ocoutred*     The^  experiments  and  attendant 
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obMmtiotti  oil  the  mlnfct,  which  Col  Beaufoy,  in  the  4m(i^h 
of  Philosophy  for  Sept.  1814,  had  recommended  to  bp  eiiade  ip 
£a^^pdf  Mr.  Q.  had  i»4titut9d  at  Madraa. 

The  Qteanratory  at  Madra$  la  peculiarly  well  adapted  fpr  Ih9 
requiait(i.  Q^perimaata  and  obaeryatiQiis ;  it  ia  sitiiatad  jiQ 
80*  17'  %V'  B.  long,  and  13°  4'  9-V'  N.  lat,  between  Fprt  Stl 
George  and  the  artillery  cantonments  at  St,  ThomHa'a  Momt| 
beiog  diateDt  from  the  fprmer  13f&32f  feet,  apd  froiQ  the  latter 
29,547  feet.  These  distances  were  determined  by  (^  pc^fiiM 
meaaurementy  fQui]ided  op  p^  of  CohMmbton's  Trigonooietrical 
Survey, 

.  At  the  Fort,  m  is  usnsil  in  fortified  plaQes,  ^  gun  is  fired  frnm- 
tpg  and  evanipg  ;  in  the  niovpipg  at  day-light,  apd  in  th^  evepi- 
ipg  at  eight  .o'clock ;  at  the  artillery  eabPtopmcoEits,  a  gua  i^  ficed 
at  aDn-*ri8a  and  %t  aunjaet  Tbei  guna  are  both  34  poupdeira,  are 
each  ohaiged  with  eight  poppd^  of  powder,  and  ar^  pfiipiadi 
^ougb  pot  exftolty  to  the  obaefvatoiy,  yet  very  nearly  ip^  itfi 
directioq.  The  diatmoe  of  the  Mount  gun  from  the-obaeryatory 
being  about  double  that  of  the  Fort  guo,  a  good  opportppity 
was  afforded  of  determinipg  whether  soppcl  tia?els  %%  the  9»m^ 
l%te  through  pptha  of  differept  length. 

The  ohservatiopB  were  made  with  Arpold's  chvopovne^iw, 
ttsually  waking  100  beats  ip  ^  seconds ;  scHiMHiaiea  tbeie  weip 
three  obaerirers,  the  author  $^nd  two  Brtmip  aaaistanta  at  tilem 
observatory,  but  vaox^  eonuponly  tbev^  were  only  two.  l^a«h  el* 
them  be^ap  to  count  op  seeipg  the:  flash  of  the  gup^  and  ceased 
OP  ha%ppg  its  report;  and  wen  wrote  down  pis  obierV^op 
without  communicating  it  to  th^  other ;  the  observatiops  were 
^erwarda  given  to  Mr.  Q.  for  registratiop.  The  states  pf  tb«k 
barometer,  thermometer,  and  hygrometer,  the  directiop  of  the 
wipd,  ppd  the  geporal  state  of  the  weather,,  were  potio^  at 
the  time  of  each  observation. 

Mr.  Goldipgham  gave>  in  eleven  t^blea,  the  results  of  the 
observatiooa  thus  made ;  from  which  it  ajppears  thet  the  meao 
velocity  of  souzid,  by  the  observations  oa  the  Fort  gun,  isi 
1 142-;^^  ieet  per  second.;  and  by  those  in  the  Mount  gup  1142^ 
feet;  the  mieap  of  boih  series  being  1142^j^  feet  per  second : 
so  that  the  mepp  rate  at  which  sound  travels^  as  deduced  from: 
t^esQ  observations,  is,  almost  praoisdy,  that  which  Newton  and 
Halley  have  assigned^ 

•Mr.  Goldb^ham'a  observations  likewise., show  that  the  vekn 
city,  of  aound  is  copsiderably  affected  by  the  different  states  q£ 
'the  atmosfdakepe  andof  the  weather,  and  by  the  wiad,  coptrary^ 
tp  what  has  beep  asserted.  The  close  agreemept  of  the  maaa  viek)^ 
city  by  the  Mount  gvp  with  that  by  the  Fort  gun  evinces  thftt 
aopiid  does,  travel  equabfy  through  patha  of  differ^it  hsngth. 
Th&  laat  ibaUis^  diowed  tha  mssok  vekioity  at  Madras  for  eadbr 
month ;  the  velocity  increasea  to  a  maximum  at  Idstt  wddle  p£ 
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the-  year,  being  then  1 164  feet  per  second :  Ae  miBiiimai  is 
1099  feet. 

At  this  meetingj  a  paper  was  also  read^  on  the  Question  as  to 
the  Evolution  of  Meat  during  the  Coagulation  of  the  Bldod/  by 
Charles  Scudamore^  MD.  8ic.  (Communicated  by  the  President.) 

A  psrt  only  of  this  paper  was  read,  and  the  remainder  post- 
poned to  a  future  meetmg. 

Feb,  27. — iThe  reading  of  Dr.  Scudamore's  paper  was  resumed 
and  concluded.  ; 

In  this  paper.  Dr.  Scudamore  examined  the  results  as  to  this 
subject,  which  had  been  obtained  by  Mr.  John  Hunter/  Dr.  J. 
Davy,  and  the  late  Dr.  Gordon,  of  Edinburgh,  and  expressed 
his  belief  that  the  experiments  which  he  had  made  upon  it  - 
would  explain  the  reason  of  their  discrepancies.  He  then 
described  those  experiments ;  in  some  of  them  the  successiTC 
tepaperatnres  of  the  coagulating  blood  were  compared  with  those 
of  a  solution  of  starch  in  water  while  cooling,  and  also  with 
those  of  pure  water  under  the  same  circiimstances ;  and  he. 
inferred  from  the  whole,  that  a  sliglit  evolution  of  heat  does  take 
place  dnring  the  coagulation  of  the  blood.  It  commences  when 
the  fibrin  begins  to  concrete,  but  continues  throughout  the 
coagulation ;  in  some  instances  the  temperature  rose  i^.  Soine 
of  the  discordancies  in  the  statements  of  former  experimenters 
appear  to  have  arisen  from  the  difference  in  temperature  of  dif- 
ferent parts  of  the  same  portion  of  coagulating  blood. 

The  following  paper  was  also  read  at  this  meeting :  On  the 
Double  Organ{i»  of  Generation  in  the  Lamprey,  Conger  Eel, 
Common  Eel,  «nd  Barnacle,  which  impregnate  themsdves,  and 
in  the  Earth  Worms,  the  Individuals  of  which  Class  mutually 
impregnate  each  other.     By  Sir  Everard  Home,  Bart.  VPRS. 

The  author  of  this  paper  had  formerly  shown  that  the  tere^ 
dines  were  hermaphrodites,  subsequently  that  such  also  was  the 
nature  of  the  lampi'ey ;  and  had  recently  ascertained  that 
the  conger  and  the  common  eel  were  similarly  characterized. 
He  was  inclined  to  adopt  the  opinion  of  the  President  of  the  Society, 
that  the  last  mentioned  animals  are  in  reality  the  satne  species, 
their  diiiereace  in  size  and  colour  arising  from  the  circumstanee, 
that  the  one  lives  in  salt  water,  and  the  other  in  fresh  •  To  determine 
the  fact,  an  experiment  had  been  instituted  by  Sir  Humphry, 
and  was  now  going  on  in  Cornwall :  young  eels,  it  had  been 
found,  soon  died  in  salt^w^ater,  but  an  old  one  did  not'  appear  to 
suffer  any  inconvenience  in  it,  and  had  begun  to  turn  green. 

These  remarks  were  succeeded  by  a-  particular  account  of  the 
double  organs  of  generation  of  the  animals  mentioned  in  the 
title  of  the  paper,  and  of  their  mode  of  copulation,  with  correc- 
tions of  the  mistakes  that  former  observers  had  made  when  exa«* 
mining  their  anatomy:  the  species  of  barnacle  namined  was 
HkeJueptuanatifera. 
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A '-series  of  microscopical  drawings  by  Messrs.  Bauer  and 
Clift  illustrated  the  details  iu  this  paper. 

Mirrcft  6.— On  a  new  Phenomenon  of  Electfomagnetism,  by 
Sir  Hv  Davy,  Bart.  PRS. 

The  experiment  described^  this  paper  had  been  first  made 
by  the'  author  about  fifteen  months  ago ;  but  had  been  repeated 
by  him,  very  recently,  through  the  kmdness  of  Mr.  Pepys,  with 
a  battery  consisting  of  two  plates,  each  containing  100  square 
feet,  which  had  been  constructed,  under  the  direction  of  that 
gentleman^  for  the  London  Institution ;  and  of  which.  Sir  Hum- 
phry hoped,  Mr.  Pepys  would  communicate  a  description  to  the 
oociefy.    The  experiment,  however,  might  be  made  with  a  pair 
of  plates  each  containing  three  or  four  square  feet  only. 
^  Sir  Humphry  had  conceived,  immediately  after  the  publica- 
tion of  Mr.  Faraday's  ingenious  experiments  on  electromagnetic  y 
rotation,  that  if  mercury  could  be  made  to  revolve  by  electror 
magnetism,  some  new  Ught  might  be  thrown  upon  the  subject, 
as  the  motions  of '  that  substance  could  not  be  affected  by  the 
disadvantages  attending  mechanical  suspension.    On  immers* 
ing,  accordingly,  the  two  wires  of  a  battery  in  mercury,  and 
presenting  a  magnet  to  them,    either  above    or  below,    the 
mercury  was  made  to  revolve  around  the  wires.     From  the 
appearance  of  the  motion.  Sir  Humphry  was  induced  to  be- 
lieve that  it  could  not  be   owing  to  any  simple   action,  but 
that  it  must  be  the  result  of  a  composition  of  forces;  and  that 
some  kind  of  motion  would  be  produced  in  mercury  by  the 
agency  of  electricity  ajone.     In  order  to  determine  this>  he 
covered  the  surface  of  the  mercury  with  weak  acids,  and  with 
finely   divided  matter,  as  the   seed  of  lycopodium,  the  white 
oxide  of  mercury,  &c. ;  butnb  distinct  effects  could  be  observed. 
It  thenoccurrea  to  him,  that,  from  the  circumstances  of  this 
experiment,  the  motion,  if  any  took  place,  must  be  chiefly  con- 
fined to  the  lower  surface  of  the  mercury ;  and  he  therefore 
reversed  it.    Two  copper  wires,  one-sixth  of  an*  inch  in  diame- 
ter, and  carefully  polished  at  their  extremities,  were  passed,  per- 
pendicularly, through  the  bottom  of  a  glass  basin,  and  made 
non-conductors  by  wax,  except  at  their  extremities.     Mercury 
was  then  poured  in,  to  the  height  of  one-tenth  of  an  inch  above 
the  wires,  and,  upon  connecting  them  with  the  battery,  it  was 
thrown  into  violent  motion,  being  raised,  over  the  wires,  into 
conical  elevations  of  one-tenth  or  one-twelfth  of  an  inch,  from 
which  waves  flowed  in  aU  directions.     Upon  bringing  a  magnet 
over  the  wires,  the  coniccJ  eminences  were  depressed,  the  circu- 
lar motion  ceased,  and  currents  were  produced  in  the  mercury 
in  opposite  directions ;  and,  upon  its  nearer  approach,  the  emi- 
nences-were converted  into  vortical  depressions. 

That  the  motion  given  to  the  mereury  by  the  agency  of  elec- 
tricity, as  just  described,  did  not  arise  from  the  heat- produced, 
was  experimentally  determined;  when  the  large  battery  .was 
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^mfd^yedt  the  \?bde  apparatus  was  c^qv^^^  ipto  a  tli^rmome- 
ter,  and,  when  the  motipn  commeocecl,  the?^  was  na  iqcrafts^  of 
Yolume  ia  the  fuercufy ;  nor  could  tiie  inotiofi  have  b^en  pro- 
duced by  electric  repulsion. 

Sir  H.  Davy  would  not  epter  iutp  the  coi\jecturaI  part  of  the 
fubj^ct  any  further  than  to  state,  that  the  experimenter  he  h^fl 
^escribed  were  unfavourable  to  th^  id^a,  that  tbe  phenomena  of 
electron^asnethm  w^re  produced  by  the  motions  of  a  sipgle 
fluid ;  apcT  that  the  motion  con^muhicated  ifx  mercury  by  Mectriq 
f^^PQy  feemed  to  be  produced  by  a  fluidj  n^f^viug  either  in  right 
lines  or  in  undulations  from  each  wire  as  a  centre,  He  ppur 
^uded  by  observing,  that  he  thpught  it  right  to  ^tate  a  circuip-; 
stance,  which,  though  known  to  many  Fellows  of  the  Royal 
Society,  was  not  generally  understood:  this  was,  that  we. owe 
to  the  sagacity  of  Dr.  WoUaston,' the  first  suggestion  of  elactrpt 
Qia|[;netic  rotation;  and  that,  had  not  ap  experiment  qp  t^e 
subject,  made  by  Pr.  W.  ip  the  laboratoiy  of  the  Roval  Inatitu- 
tiop,  and  witpesaed  by  Sir  Humphry,  failed,  merely,  thropgh 
ap  aCcidept  which  happened  to  the  apparatus,  he  would  have 
been  the  discoverer  of  that  phenomenon* 

Mdr^h  13.-^0u  Fluid  Chlorine,  by  M<  Faraday,  Elsq,  (Copi'' 
ipunicated  by  the  President.) 

previous  to  tha  year  1810,  it  had  beep  supposed  that  the 
eiystals  which  form  in  aqueous  solutions  of  chlonne  at  tempera-f 
tures  below  40^  were  pure  chloripe,  but  Sir  I}.  Davy  thep 
showed  that  th^y  were  an  hydrate  of  that  substance.  During 
iha  late  cold  weather,  Mr.  Faraday  had  made  some  exp^rimepta 
on  this  hydrate,  and  an  analysis  of  it,  ap  account  of  which  wilV 
be  found  in  the  16th  volume  of  the  Journal  of  Science ;  it  con- 
sists of  27*7  chlorine,  apd  72*3  water,  or,  nearly,  of  one  proppr^ 
tiop  of  the  former  to  ten  of  the  latter.  The  President  of  the  Royal 
Society  suggested^  that  interesting  results  might  be  obtained  by 
Examining  me  decomposition  of  Uiis  comppund  under  pressures 
apd  requested  the  author  to  make  some  ei^perimepts  on  tte. 
spbject.  ' 

Spfne  of  the  crystals,  dried  as  pmch  as  possible  by  beiag 
pressed  in  bibulous  paper,  were  introduced  ipto  a  doa^  ghuss 
tpbe,  the  open  extremity  of  which  was  then  hermetically  aaaled. 
When  this  tube  was  iuupersed  iu  water  at  the  temperature  of  60^, 
po  alteration  took  place  in  the  crystals ;  but  whep  it  was  placed 
in  water  at  100°,  they  were  decomposed,  apd  two  fluids  resulted ; 
ope  of  a  pale*yellow  colour,  and  appareptly  water;  the  otbei^  of 
a  daeper  greenish  yellow ;  resembhng  chloride  of  azote.  This 
4i4  not  mix  with  the  waitar,  bat  when  the  lube  was  cooled  to  7Q% 
th#]f  agaip  crystallised  m  upion^  Above  the  fluids  there  was  aa 
atmosphere  of  ch}oripe,  the  intensity  of  tha  colour  of  which  ip#* 
cata4.  that  it  waa  of  great  ikpsity t  Upop  dividipg  the  tubep  a 
report  took  place,  a§.  of  ap  efplosipfu  A^  vellaw  mid4PStai«tl)F 


^  andifMr  at  ficit  4oQeeiv«d  that  tlM  yeilovr  finid  nuglit  be  a 
Dew  hydratci  of  ohlonn^^  but  he  found  that  it  was  alto  produeed 
fay  iQtroducing  a. portion  of  the  gas,  dried  over  (fulphiiriG  aoid» 
into  a  g^asa  tube  to  which  a  stop-cock  waa  attached^  and  then 
forcing  in  air  by  means  of  a  condensing  syriq^,  at  the  tame 
time  applying  cold ;  ao  that  in  reality  it  n^t^Jlmd  ehlerme. 

^ia  flnid  naay  be  distiUed  out  of  the  water  by  meai^^  of  a 
spirit-lamp ;  at  whatever  temperature  it  is  produced,  it  is  per* 
fectly  Umpid  and  fluid,  and  it  remains  so  at  0^ ;  it  is  very  vola- 
tile ;  and  when  exposed  at  the  common  pressure  of  the  atmo«^ 
i^ere,  a  portion  vidatiliaes,^  the  remainder  being  oobled  dowa 
ao  I9W  by  the  evaporation,  as  to  preaerve,  for  a  time,  its  fluidil^^ 
By  comparing  the  weights  of  apparently  equal  volumes  of  Wfitet 
and  chlorine,  the  specific  gravity  of  the  latter  seemed  to  be 
V33;  and  that  thils  estimate  eanaot  be  far  from  the  tfotb| 
the  manner  in  which  the  chlorine  lies  in  the  water  is  evinced  by* 

A  note  had  been  annexed  to  this  papier  by  Sir  H.  Davy,  m 
whidi  he  stated,  that  Mr.  Faraday's  experiments  had  iadueed 
him  to  tiiink,  that  other  gases  b^ide  cblorino  might  be  irfMlneed 
to  a  liquid  state  by  the  pressure  of  their  own  atmospherai,  whea 
evolving  firem  substances  containing  them ;  and  that,  in  order  to 
verify  um  conjecture,  he  placed  smphurie  add  and  muriate  of 
ammonia  in  dinerent  parts  of  a  glasf  tube,  and,  aft^  sealing  the 
tube,  brought  them  into  contact ;  when  an  orange^olonred  flaid 
waa  produced,  which  was  muriatic  acid.  Although  the  twa 
substances  employed  were  as  pure  aa  they  could  be  obtained^ 
yet  the  oran^e^colour  of  the  resulting  liquid,  he  considered^ 
nught  be  owing  to  iron.  Sir  Humphry  obncluded  with  some 
remarks  upon  the  superiority  which  this  method  of  eQiideBsio( 
the  gaeea  poeseaaes  over  ihpe^  of  mechaaical  compretsion  an< 
the  ftf^eation  of  cold. 

J.INNEAN    POCIBTY. 

Rh.  4.-- The  reading  of  a  paper,  on  Lansium  and  odiesr 
Malayan  Plants,  by  Dr.  William  Jack,  PL8.  which  had  been 
commenced  at  the  preceding  ipeeting,  was  resumed  and  con- 
cluded ;  and  the  following  paper  was  read :  Catalogue'  of 
the  Land  and  iPVeshwater  SneUa  found  in  the  County  of 
Suffolk,  by  the  Rev.  Hevett  Shepfaard,  FLS.  Dr.  Maton  and 
Mr.  Rackett  having  given  the  habitata  of  the  land  and  freah-* 
water  ahells  in  the  imdiand  and  western  counties,  in  vol.  viii.  of 
the  liimeaa  Transactions;  the  purpose  of  this  paper  was  to 
supply  those  of  Suffolk  and  Essex.  The  author  adopted  the 
Linnean  arrangement,  the  genera  of  which;  he  was  of  opinion, 
were  the  best  for  land  and  freshwater  shells ;  though,  at  the 
same  time,  he  expressed  his  approbation  of  M.  Drapamand^ 
work,  observing  that  his  genera,  considering  them  as  snbdivi* 
aions  of  tb#  Linnean,  wdre  secundum  naiuram. 

Fek,  18.^-M.The  following  papers,  by  Major-Gten.  Hardwieke^ 
FRS.  aod  FLS.  were  read,  all  of  which  were  iUu^tn^te^  by 
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beautifol  drawings  made  by  Itidian  artists  :-**-De8cnptioii  of  the 
Sdurtis  sagilta  otllinnsBus ;  Account  of  the  Buceros  galeatus  of 
Sthaw;  Description  of  anew  Species  otPhcisiams;  Description 
of  the  supposed  Female  of  Phasianus  cruentm ;  Description  of 
a  small  Antelope y  a  Native  of  the  Himalaya  Range,  and  of  the 
Mountains  in  the  Nepal  Frontiers,  called  by.  the  Natives  Goral; 
Description  of  an  Insect  which  appears  to  be  a  new  Species 
of  the  Scutigera  of  Latreille,  or  Cermatia  of  Leach; 
.  March  4. — Description  of  the  Skeleton  Head  of  the  long* 
snouted  Alligator  of  the  Ganges,  ov  Lacerta  Gangetica  ;of 
Linnaeus,  presented  to  the  Linnean  Society,  together  ^with  the 
entire.  Skeleton  of  a  young  Subject  of  tbe  same  Species,  by 
Maior.-GeD.  Thomas  Hardwicke,  FRS.  &c.         - 

At  the  jsame  meeting  was  read,  A  Description  .of  a  Serpent 
hitherto  supposed  of  the  Genus  Boa,  and  tho  Boa  Phrygia  of 
ShfLW. 

March  18. — ^The  following  papers  were  read : 

Observations  on  the  genenc  Character  of  Juociista,  with  the 
Desoription  of  a  remarkable  Species.  By  the  Rev.  Lansdown 
Ouildinff,BA.FLS.&c. 

The  Natural  History  of  Phatima  ramulus.    By  the  same.     .  . 

Observations  on  the  Genus  Asalapkus,  with  the  Desoription 
of  a  new  Snecies.    By  the  same, .;  • 

On  the  jSTature  of  the  Marine  Production  commonly  csdled 
Flustra*arenosa ;  considered  by  ElUs  and;Gmelin  £us  belonging 
to  the  Order  Vermes  Zo.opbyta ;  but  rather  to  be  considered  as 
the  Matrix  of  Nerita  glaucinaj  by  John>Hogg,  Esq.  BA.  FLS. 
St.  Peter's  College,  Cambridge.  .  :      . 

Description,  of  the  Taile  Bat,  by  Major*Gen.  Hardwicke.        t 

Description  of  Fuveraa  agavephylui,  the  Agave  Cubemis  of 
Linneeus  and  Jacquin,  and  the  A.  Mexicana- of  lojotrnti^j  by 
M.  Felix  de  Avelear  Protero,  Prof.  Bot.  Coimb. 

On  the  Generic  and  Specific  Characters  of  the  Chrysanthenmm 
Indicum  of  Linnaeus,  and  of  the  Plants  called  Chinese  Ch/ypan- 
themumB,by  Joseph  Sabine,  FRS.- FLS.  &c.  .  .,     ,  ' 

?..  *  -  •        -  • 

GEOLOGICAL    SOCIETY. 

Jan.  3.— A  paper  was  read,  on  the  Beds  of  Limestone  and 
Clay  of  the' Ironsand  of  Sussex,  by  Gideon  ^an^ell,  Esq*  MGS. 
and  Charles  Lyell,  Esq.  MGS.  

M^^-'Mantell  trac^s  the  direction  of  the  calcareous  beds  con- 
nected with  the  in>nsand  formation  in  the  county  of  Sussex,  9fxd 
enumerates  their  seyeral  localities  ;  to  which  he  subjoins  djcaw* 
ings  and  descriptions  of  some  of  the  most  remarkable  fossils 
found  in  the  limestone  of  Tijgate  Forest.  He  then  adds  a  letter 
addressed  to  him  by  Mr.  Lyell,  containing  an  accou^nt  lOf  the 
strata  in  the  neighbourhood , of  IToF^bum,  with  a  section  of. the 
quarry  of  Stamiuerham,  and  with,  remaiks  on  the  phenomena 
preseate.d  by  tbe.^ropvedand  furrowfid  surfaces  both;,  of, ^he 
^cf^iWJS,  ai|d  stods^one  feg^  0?  that  co^t«y^        t  :    •;  .        ' 
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A  Notiee  wets  then  read/  accompatired  with  Specimens;  hy 
Charles  Daubeny,  MD.  FRS.  and  MGS.  Professor  of  Chemistiy 
at  Oxford,  illustrative  of  the  Strata  cAt  through  in  the  Seven 
Rakes  Mine,  near  Matlock^  Derbyshire.    • 

After  describing  the  qualities  of  the  strata  of  limestone  and 
tdachtone,  their  dimensiotis  and  connexions  with  each  other,  and 
the  minerals  which  they  contain,  both  in  veins  and*  regularly 
disseminated  through  the  mass;  Dr.  Daubeny  concludes  with 
general-  observations  on  the  phenomena  which  they  present; 
He  considers  that  there  would  be  great  difficulty  in  reconciling 
Ihe  fabts  there  observed  with  that  theory  which  refers  to  an 
igneous  origin  the  formation  of  the  toadstone. 

Feb.  21. — ^Two  letters  were  read,  communicated  by  the  Presi- 
di^Ut,  addressed  by  Joseph  Byerly,  Esq.  to'B.  Fayle,  Esq.  con- 
taining some  notices  on  the  Geology  of  Sierra  Leone. 

At  Sierra  Leone  and  in  the  immediate  neighbourhood,  sienite, 
poiphyry,  and  basalt,  are  the  predominant  rocks. 

jfefr.  21  and  March!, — A  paper  was  read,  entitled,  "Notes' 
on  the  Geography  and  G^ologv  of  Lake  Huron,  including  a 
Description,  accompanied  by  drawings,  of  new  Species'  of 
Organic  Retttains,"  by  John  Bigsby,  MD.  MGS. 

Ih  this  paper,  the  author  enters  in  some  detail  into  a  geogra- 
phical ana  geological  description  of  the  coast  and  islands  of 
Lake  Htlrbn  in  North  America.  The  greater  part  of  the  north- 
etti^i^hore  is  composed  of  primitive  rocks ;  while  the  Manitou- 
lirie  islands  which  stretch  nearly  across  the  centre  of  the  lake, 
with  the  southern  coast,  are  entirely  composed  of  secondary 
calcareous  formations.  To  this  paper  is  subjoined  a  map  of 
Lake  Htiron,  and'  plates  illustrative  of  the  organic  remains 
which  are  contained  in  great  abundance  in  the  limestone  rocks. 

March  2\. — A  paper  was  read,  entitled,  "  Observations  on 
the  Belemnite,"  by  J.  S.  Miller,  Esq.  ALS.  communicated  by  the 
R^v.  W.  D.  Convbeare,  MGS. 

The  author  commences  this  paper  with  an  historical  sketch'of 
the  various  opinions  which  have  been  entertained  with  regard 
to  the  belemnite,  and  of  the  works  of  those  naturalists  whomve 
treated  of  that  fossil.  He  enumerates  the  various  names  which 
ignorance  or  superstition  assigned  to  it  in  the  earlier  periods  ;*- 
and,  lastly,  the  altoOst  equally  discordant  and  imperfect  theo- 
ries which  have  been  successively  advanced  on  the  same  subject 
by  writers  of  a  more  recent  date.  Mr.  Miller  theh  oflfers  his 
xMn  opinion  on  the  original  structure  and  nature  of  this  oi^anic 
body,  and  adds  the  reasons  and  the  experiments  which  ha^e  led 
bint  *to  his  conclusions.  He  considers  the  belemnite  to  have 
been  an  animal  of  the  Cephalopodons  division  of  the  molhisca, 
inhabiting  a  fibrous  spathose  conical  shell,  divided  into  cham- 
beri'  connected  by  a  siphuhcnlus,  and  beyond  which  shell 
eitt^nded  a  protecting  guard  or  sheath.  Mr.  Miller  refers  the 
Ihtdkmal  radiated  texture  to  its  original  organic  strttCtnre,'aiid  not 
to  aay  subsequent,  process  of  crystallization.    To  tlioift  ptpeir  is 
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9)bJDio«4  M  enmneration  «tnd  cJeacTiption  of  the  various  species 
fj  im^mAt9»,  accoiopaiued  hy  plates  illustrative  of  their  forip 
wA  structure. 

ASTRONOMICAL    SOCIETY. 

« 

The  Third  Anniversary  Meeting  of  this  new  associatioii, 
whioh  is  rapidly  .ad vanoiug  in  importaace  and  prosperitVi  waa 
held  at  the  ooaetv's  AptrtmentSy  ^o.dd,  Linccdii's  XAuFieldSy 
on  Friday  the  14tb  of  February  last.  At  this  meeting,  s^  report 
from  the  Council  wsls  read,  stating,  among  other  matters,  that 
ihe  Society  now  consisted  of  187  effbctive  members  and  assp^ 
ciates,  including  the  greater  number  of  the  eminent  astronomers 
of  Europe ;  that  the  funds  were  in  a  flourishing  condition  ;  and 
that  great  progress  had  been  made  in  estabUshing  an  astronomi- 
cal library,  which  would  shortly  be  opened  for  the  use  of  the 
n^f  ^bers,  A  just  tribute  of  respect  to  the  mep^orv  of  the 
lamented  President  of  the  Society,  was  likewise  paid  in  thifi 
i^qrl,  as  well  as  to  tliose  of  Sir  Hepry  Englefiqld,  JDr,  Hatton, 
ii.  Dalambre,  M.  Tralles,  and  several  other  valuable  members, 
^f  whom  the  Society  had  been  deprived  by  death  during  ttvi 
past  year ;  and  it  concluded  by  calhng  upon  the  members  and 
associates,  generallv,  to  promote  the  objects  of  the  Institution 
\yf  every  means  in  tneir  power,  and  particularly  by  the  tmnsmi^ 
s^on  to  the  Society  of  such  papers  and  observations  as  m^ht 
become  useful  by  their  registiy  and  comparison,  A  imfiiKta 
investigation  of  the  heavens  was  also  recommended  to  be 
effected  by  dividing  them  into  small  portions,  each  to  be  &^ 
min^d  by  an  individual  member. 
The  following  officers  were  then  elected  for  the  ensaiog  yeiur ; 
.  jPrMid^K^.^Henry  Thomas  Colebrooke,  Esq.  FRS.  ai>a.lStSf 
Vic0^PreiidentSi^~-Fnx\c\s  Baily,  Esq.  FRS,  and  FLS,^ ;  Msjpr 
Thomas  Colby,  Roy.  Eng.  LLD,  FRSL.  and  E* ;  Danes  Gilbert, 
Esq.  yPRS.  and  FLS. ;  Sir  Benjamin  Hobhouse,  Bart.  TfB^. 

Tmw^rer.—Rev.  William  Pearson,  LLD.FRSv 
^  Secretaries, — Charles  Babbage,  Esq,  MA.  FRSL,  and  K^) 
John  Millington,  Esq.  MGS.  Prof.  Mech.  Phil.  Roy,  Inst. 
:   PoreigH  Searet^ry.—J.  F,  W,  Herschel,  Esq,  MA.  FRSLt 
^nd  E* 

CouiM:*7,^Capt  F.  Beaufort,  RN.  FRS,;  Georse  DoUond, 
Esa.  FRS, ;  Sepjamin  Gomperts,  Esq.  FRS. ;  Steven  Groom-* 
brioge.  Esq,  FKS, ;  James,  florsburgh,  Esq.  FRS, ;  Daniel 
Mooter  Esq,  FRS,  FSA.  and  FLS.;  Peter  M,  RogfA,  MD. 
FRS. ;  Major*Gea.  John  Rowley,  Roy,  Eng.  FRS* 

March  14."**Seyeral  new  members'were  proposed,  and.  others 
fleeted.  A  considerable  number  of  astronomical  books  were 
presented  to  the  library  of  ^he  Society ;  and  two  f^pefs  were 
read.  The  fiist  was  a  den^onstration  by  means  of  a  ruactioiial 
equation,  of  the  result  of  two  forces  acting  upon  a  particle  of 
matter;  communicated  by  Dr.  Miekleham,  late  Professor  of 
Astr^&omy  in  th^  University  of  Glasgow,    The  second  .was 
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entitledi  '^On  the  Results  of  Computations  relative  to  tiie 
Paraliax  of  a  Lyree  from  Observations  made  with  the  Grreentrich 
liluraf  Circle,  compared  with  those  of  Dublin ;  by  Dr.  Brinkfey, 
Prof,  of  Astronomy,  Trin.  Col>  Dublin  :"  this  was  a  highly  inte- 
restiilg  paper. 

I  iiiif  iiii.uideasBaaBBaggBBBgBMP 
■•  *  •  - 

AaticLS  Xn. 

BCI£NYI9I0  IlftBLLtGBNCS,  ANB   NOTIGBS   OF   SUBJSCfS 

CONNECTED    WITH   SOIBNCE. 

L  Mr*,  Faraday^s  Liqu^aUioH  ^thf  Gasei* 

Ws  have  already  described,  at  p.  d04,  in  our  report  of  Uie  proceed- 
Ingd^of  thQ  Royal  Society,  the  means  by  which  Mr.  Faraday  has  sue- 
eeeded  in  reducinf^  chlorine  to  the  liquid  state ;  and  we  are  happy  tft> 
announce  that  he  has  also  succeeded,  oy  analogous  modes  of  o^peMadtt, 
in  liquefying;  the  following  aeriform  substances:  euch}oHne«  uitroUs 
^fcide,  sulphurous  acid,  sulphuretted  hydrogen,  earbonic  add,  and 
cyanogen.  All  the  liquids  thus  produced  are  colourless,  with  Ibe 
'^xc^tion  of  euchlorine;  and  all  are  perf^tly  fluid,  and  highly  tolatile. 

i  II.  Re'opening  <ifMri,  Sotoerby^s  Muifmn. 

We  feel  much  satii|faction  in  announcing  that  the  late  Mr.  So#- 
.erby's  Museum  of  the  Natural  Productions  of  Great  Britain,  at  No*  9, 
Mead«place»  Lambeth,  is  again  opened  for  the  inspection  of  his  . 
ftiendsand  the  lovers  of  natural  historv,  every  Tuesday  mm  eleven  till 
^  four  o'clock,  under  the  direction  of  his  sons  and  executors^  Jatnes  de 
Carle  Sbwerby,  FLS.  and  Charles  Edward  Sowerby. 

III.  Prof.  Daubeny  on. Rocks  that  contain  Magtmiat 

Dr.  Daubeny  having  withdrawn  his  paper  pn  this  subject  from  the 
RbVat  Society,  in  the  hope  of  its  appearing  at  some  future  time,  in  b 
more  complete  state,  has  requested  us  to  correct  two  mistakes  in  our 
repoH  of  it,  published  in  die  Anmds  for  February,  p,  15& 

We  have  diere  represented  Dr.  D.  as  saying,  that  the  presence  of 
magnesia  in  the  ooli^s  '^*has  not  been  ascertained  with  certainty;*' 
whereas,  he  states,  there  are  several  specimens  of  them  in  the  cata- 
logue at  the  end  o£  his  paper,  which  are  mentioned  as  containing  that 
earth.     In  the  second  place.  Dr.  Daubeny  observes,  we  have  transfer- 

,red  to.  his  mode  of  separating  lime  from  magnesia,  the  objections  which 
he  had'alleged  against  preceding  methods,  and  from  which  he  imagines 
his  own  to  Ue  exempt;  <'  for  it  Will  be  seen  by  refdr^ce  tomvpaper 
i^  the  Edinburgh  Philosophical  Journal/*  he  continuest  ''that  the 
dllieult^  of  driving  off  the  ammonktcal  salts  and  water  originally  pre- 
sent)  without  at  the  same  time  decomposing  the  magUeslan  sul^i^liaie, 

^waa  ftiy  indttcement  for  substituting  that  scheme  of  anaiysis  which  is 
ineerteld  itt  the  Annak,  the  peculiarity  of  which  consisU  in  its  enabling 

•4ie  operator  to  calculate  the  quantity  of  magnesia  by  merely  ascer- 
taining the  amount  of  the  sulphate  of  lime  obtained,^  deducing  from 
thence  that  of  the  lime,  and  comparing  the  result  vrith  the  quantity 
lalcen  iq»  ovginaUy  by  the  acetic  acid/^ 


/  - 
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TV.  On  the.  Question  as  to  the  Existence  of  Metallic  Veins  in  the  Transition 
Limestone  of  Plynun^h.    By  Mr.  rrideaux,  and  the  Rev.  Richard 
'    Hennah. 

(To  the  Editor  of  the  ^tiMtf  ^jPAOMop^y.) 

SIR,  PlymoMy  FOk  15, 1888. 

Obsenring  gomH  ddubte  expressed  in  your  last  number  of  die  accu- 
racy of  Mr.  Hennah*8  statement,  that  our  **  lime  rocks  contain  no 
metallic  veins ;"  I  am  induced  tp  offer  you  some  reasons  for  coincid- 
ing fully  in  his  opinion. 

I  believe  I  speak  much  within  compass  in  saying,  that  the  face  of 
that  rock  is  open  to  an  extent  of  above  four  miles ;  and  that  more  than 
half  of  it  has  been  in  regular  work  within  the  last  five  years.  For 
nearly  the  whole  of  this  extent  we  get  to  the  upper  surface^  and  in 
several  different  places  we  trace  its  repose  on,  and  alternation  with,  the 
clay  slate,  for  a  considerable  distance.  The  cliffs  and  quarries  are 
from  50  to  150  feet  high,  and  cut  the  strata  at  all  angles.    And  the 

.limestone  itself  forms  only  the  hilly  boundary  of  the  sea,  nine-tenths 

.  of  it  being  exposed. 

I  think,  therefore,  it  is  almost  impossible  that  a  metallic  vein,  how- 
ever minute,  existing  in  it,  should  have  escaped  detection. 

The  specimen  you  describe,  as  found  at  Cat^Down,  looks  like  a  fact 
in  opposition  to  this  conclusion ;  but  I  xhave  several  times  traced  the 
whole  course  of  the  extensive  quarries  in  that  situation  from  top  to 

.  bottom  (though  my  opportunities  are  not  so  frequent  as  Mr.  Henn^u  s) ; 

,  and  although  varieties  of  crystallization,  and  not  metallic  specimens, 
w.ere  my  pursuit,  the  latter  could  hardly  have  escaped  me ;  nor  have 

i  the  men  employed  in  the  quarries  ever  mentioned  such  appearances  in 
mj  hearing. 

That  the  mines  of  Tavistock  yield  specimens  of  crystallized  carbon- 
ate of  lime,  bearing  abundant  marks  of  their  metallic  connexion,  and 
much  like  the  one  in  question,  you  are  doubtless  aware.  I  should 
.hardly  suppose,  therefore,  that  you  could  have  been  deceived  in  it, 

..though  the  little  mineral  dealers  here  are  likely  enough  to  make  the 
.mistake.  >  But  the  considerations  above  related  appear  to  me  so  deci- 
sive that  were  I  to  find  a  detached  specimen,  such  as  you  describe",  at 
Cat-Down,  any  where  but  in  sitUy  I  could  not  believe  it  to  be  the  pro- 
duce of  those  quarries,  where  1  have  seen  nothing  to  which  it  appears 

>  at  all  related.  I  am.  Sir,  your  most  obedient, 

JokN  Feideaux. 


SIR,  ,  Citadel^  Plymouihy  JIfarcA  8,  1883. 

I  perused,  a  few,  days  ago,  in  the  26th  number  of  the  Annals  of 
'Philosophy,'  a  quotation  from  a  recent  publication  'of  mine,  on  the 
^**  Lime  Rocks  of  Plymouth,"  in  which  I  state  that  it  is  my  opintob, 
that  they  contain  no  metallic  veins^  which  quota^on  is  accompanied 
with  an  account  of  a  particular  specimen  of  quartz,  &c.  making  part  of 
a  collection  said  to  be  from  our  quarries;  and  with  a  suggestion,  thiat 
•the  circumstance  merited  further  inquiry.    Being  myself  desirous  to 
•.promote  any  investigation-,  which  has  for  its  object  the  cortectton  of 
any  error  which  I  may  have  inadvertently  fallen  into,  or  the  establish- 
ment of  any  point  which  I  believe  to  be.  true,  I  hope  your  correspen- 


dent  will  excuse  me  for  requesting  you  to  permit  me,  through  the 
same  medium,  to  express  my  doubts  as  to  the  accuracy  of  his  informa- 
tion respecting  the  place  from  whence  the  specimen  he  so  minutely 
describes  originally  came. 

First,  I  would  ask,  whether  he  himself  met  with  the  specimen  in 
question  at  the  quarry?  If  so,  in  which  of  the  quarries  *was.  It  foun4  ? 
As  the.re  are  many  at  Cat-Down,  all  of  which  I  have  frequently  and 
carefully  examined,  without  ever  finding  in  them,  or  in  any  others, 
from  the  Dock  Yard  to  the  Perry  House  at  Cat-Down,  quartz  in  mass^ 
independent  of  galena,  and  the  other  substances  composing  the  stone. 

Secondly,  if  your  correspondent  did  not  find  the  specimen  himself, 
but  purchased  it  with  others,  I  would  beg  of  him  to  compare  it  with 
suph  as  he  kno'ws  to  he  the  legitimate  produce  of  our  lime  rocks;  and  1 
think  he  cannot  fail  of  remarking  the  great  dissimilarity,  if  not  the  total 
want  o^diXiy family  likeness  between  them.  And  then  let  him  reflect 
how  little  dependance  is  to  be  placed  on  the  veracity  of  those  who 
generally  have  such  articles  for  sale ;  and  whose  duplicity,  art,  or  igno- 
raqce,  1  have  daily  opportunities  of  detecting. 

I  would  further  state,  that  I  have  in  my  possession  a  specimen  so 
sipnilar  to  the  one  above-mentioned,  that  I  should  almost  be  tempted 
to  say,  that  .both  came  from  the  same  place.  Mine  is  certainly  from 
one  of  the  mines  in  the  vicinity  of  Tavistock,  where  the  mixture 
of  quartz,  galena,  &c.  &c.  is  frequent  and  often  curious. 

I  will  only  add  my  sanguine  expectation  that  this  will  meet  with  a 
candid  reception,  and  an  early*  place  in  your  Annals,  and  conclude  in 
the  last  words  of  my  own  publication ;  **  that  it  will  give  me  real  plea- 
sure at  all  times  to  receive  any  information  from  others,  whose  personal 
knowledge  and  actual  researches  may  enable  them  to  throw  any  new 
light  on  tlie  subject  of  these  pages." 

I  remain.  Sir,  your  obedient  servant, 

Richard  Henkah. 

I  •    •  • 

*4j*  The  Editor  is  enabled  to  state,  in  reply  to  the  foregoing  letterV, 
and  in  Qrder  that  the  question  to  which  they  relate  may  be  decided, 
that  the  sraalf  specimen  described  in  the  nbtice  on  the  subject,  inserted 
.in  the  Annals  for  February  last,  was  purchased  in  the  latter  part  of 
September,  18^2,  with  specimens  of  limestone  andof  stalactite  unques- 
tionably obtained  from  the  Plymouth  rocks,  of  Edmund  Moss,  quany- 
man,  at  Cat-Down.  The  author  of  the  notice  certainlv  has  not  mis- 
taken  calcareous' spar  for  quartz,  as  a  paragraph  in  Mr.  Prideaux's  letter 
implies  him  to  have  done.  , 

Y*  On  ike  Depression  of  the  Barometer  in  Dec.  1821. 

By  Mr.  A.  Edwin. 

The  following  observations  on  tjie  extraordinary  depression  of  the 

.barometer  in  Dec.  1821,  w^re  made  in  Owen*s-row,  near  Islington,  by 

.  Mr..  A.  Edwin ;  and  have  been  communicated  by  him,  in  compliance 

with  tlie  request  of  Prof.  Brandes,  inserted  in  the  AnnaU  for  October 

last.    The  basin  of  the  barometer  is  situated  about  40  feet  above  the 

bed  of  the  New  River,  which  runs  before  the  house. 

On  Dec.  1 1 « the  bariOmeter  wa«  at  30*  1 3  inches,  and  thence  gradually 
.descended,  with  spme  slight  intermediate  elevations,  until  it)  fell  to 
2&'l^  inches,  vn.  the  ^th  a|;  8  a.  m.  ... 
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I  YI.  Alkohamarfinl  Apflietitlm  of  the  ThtsmtmHtr^     ' 

In  the  Anfuds  for  October  last  (p.  39£)»  we  give  an  account  of 
M.  Groening's  discovery  oh  this  subject.;  and  we  now  present  a  tabu- 
lar view  of  the  results  of  his  experiments ; 

Spirits  of  wine  hoIdiBg^ac-    TempehiiaTe  of  ihe  TempefatUK     of     the 

ooiding  to  T(SUe*8  alooliD^    teBing  Hquld,  A6>  Ttnoiut,   seottding    to 

meter  At  a  tempentuxe  of    eoKding  to  Fahmi-  FannolMil* 
W^  Fshrenheit.                .  heit. 

Per  cent,  of  aloohoL 

95^ 173*18« 170-37' 

«0  ....•..:,..  174-91 171*« 

85 *..  174-87 17206 

80  ...<« 175-46 17«-6S 

75 176-56 178-75 

70 177*71  174-87 

65  ..: 178-85 1760 

60 179-40 176-56 

55 ]79'97 177-12 

SO.,. 181-62 *'....  178'8a 

45 ,.  182-19.., 179-40 

40 183-31  1805 

2fO    •••«...••••  1  o5*U     •«••  <•*«  I*       ^'"* 

30 187-25 1850 

25 189-50 187-25 

20. 192-40., 19062 

*5  ••*«»««••«    195-77  (•*«•*••••  I94*v- 

10 200-84... 19906 

5*. *..  fl05*S0  .•.*..  ^...  204-12 

0 212-0    ..•..  210-0 

VII.  Account  of  a  netio  Mineral,  fiamed  ChloropaU 

Plo£  Bernhardt,  of  Erfurt,  and  Dr.  Rudolph  Brandes,  have  given 
the  deaoription  and  analysts  ^  a  new  loinend,  which  they  call  Cbloro- 
palt  and  of  which  they  distiikgubh  two  varieties*  the  conchoidal  a&d 
the  earthy. 

It  occurs  not  far  from  Unghwar,  in  the  Comitate  of  the  same  nanie, 
and  had  received  the  trivial  name  of  green  iron  earth.  The  conchoidal 
variety  k  pistaclrio-green,  the  powder  yellowish- white  %  it  is  scarcely 
tiaasluoid  on  the  edge%  fracture  conchoidal,  hardness  between*  flUQr 
and  calcareous  spar,  fraeile  1  its  specific  gravity^  according  to  the  mean 
result  of  diffiereat  experiments*  approaches  very  nearly  to  2*00Oa  The 
pu-allelopiped  fragments  hito  wmck  it  ia  apt  to  bfeak'have  pn  the  face 
whiek,  in  their  natural  pl8te>  has  been  turned  upwardsy  a  poai- 
ttva  magnetic  pole;  on  its  kwer  face  a  negative*  Four  other  poles 
occur  on  the  ktetal  edgas,  of  which  two  adjoining  ave  peailive^  and 
two  oppoaite  aagativa^  The  mineral  has*  thereforOt  ^  ihrae  magnetical 
axes,  wfaieh  pass  each  other  at  right  angles*  and  agrees  in  Aatreipeet 
with  opid ;  but  is  fjinte  different  from  quarts  and  ot&r  similar  miaeiakt 
it  does  not  phosphoreace. 

.  The  cartAy  variety  has  tha  same  magiwtic  propertiea  as  the  fomer ; 
its  ftactmre  is  earthy;  its  specific  graevity  l>87d;  thai  of  aMIher  pieite 
1>7S7«    iSadi  occur  wkb  opaL 
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The  ep^iq^tkin  of  the  coQcfaoidBl'Chloropal  is't 

Silica/. 460 

Oxide  of  iron 35*8 

Magnesia 2*0 

Alumina L I'O 

Potash  and  manganese 1 . .  Traces 

Water.. 18-0 

1000 
The  earthy  chloropal  contains : 

Silica 450 

Oxide  of  iron  . 820 

Magnesia 2;0 

Alumina 0*75 

Potash  and  manganese Traces 

Water 20-0 

9975 

Experiments'  were  made  to  discover  fluoric  acidi  sulphuric '  acid^ 
lime,  and  potash^  but  none  was  found.  .    . 

VIII.  On  the  Galmnie  Ignition  of  Charcoal.     By  Mr.  W.  West. 

(To  the  Editor  of  the  ^«jia^  ©/"PAitoxopAy.) 
SIR,  Letii,  Feb,  1823. , 

In  the  Annals  of  Philosophy  for  Aug.  1822,  there  appeared  a  com- 
munication from  Dr.  Hare,  of  Philadelphia,  to  the  Editor,  cotitainittg 
an  account  of  various  interesting  phenomena  produced  by  means  ot* 
his  galvanic  deflagrator :  one  of  these  is  the  ignition  of  charcoaL 

Dr.  Silliman,  in  a  letter  quoted  in  the  above  communication,  afler 
describing  the  appearance  of  the  charcoal  at  the  respective  poles,  the 
cone  and  deposit  at  the  positive,  the  concavity  at  the  negal&ve,  goes  on 
to  state  as  a  discovery  his  having  observed  these  appearances,/  and 
adds,  "1  deem  it  indiispensable  that  vthe  experiments  be  peifonoed 
with  the  deflagrator." 

About  twelve  months  since,  #heiv  exhibifiing  the  ignition  of  char- 
coal before  the  members  of  the  Phiiosophical  Society  here,  I  was 
struck  with  the  effect  on  the  charcoal  being' so  opposite,  at  the- two 
poles;  th^  crater  on  the  negative  side  being  well  defined,  and  about 
i)r»e«eighth  of  an  inoh  deep^  the  cone  cm  the  positive  charooal  coiires- 
ponding,  and  havinit*at  ito^  apex  a  filament  which  continued  lengtfaei>- 
ii^g  until  bf okea  o£P  by  it«  own  weight.  I  pointed  out  this  in  n^  iec- 
turd,  but  tliough,  as  far  as  I  recollect,' it  had  not  then  beenmeotioDed 
in  any  work,  I  imagined  all  who  had  observed  the  ignition' of  chareoal 
with  apow^rfnl  battery  ro^st  have  seen  the  same  effixits  produced.'  ).l 
•have  -since  repeated  the  experiment  several  tiraesr-  and  have  verified 
most  of  ^e  {krtictilars  ^mentioned  by  Dr.  Sii:liman;;L  think  that' ithe 
^i^apour- arising  &om  the  oharcoal  is  more  abundant  whear^tUe  ignition 
takes  place  in  vacuo  than  when  in  the  atmospliere*        '  *  '< '' 

I  wish  to  observe  more  aeouraCslytkan  'Dp»'8illimaamppearB  to^have 
done,  whM^er  tlierbbean  increase  of  weight  after  dgnition  intheidhar- 
coalat  the  positive  poie;  but  having  litllei<prd^^eot  of^'laaive  «!:{&]•- 


sent,  I  Cake  thii  mode  of  eallhig  a€ieiilibn.ti»  tlio  sttbjoot,  viiice  dome 
who  would  be  likely  to  pursue  it  might  be  discouraged  by  Dr.  Silliman's 
statement  of  the  inefficacy  of  the  common  battery* 

The  subject  is  curious  and  highly  interesting,  since  it  invblves  the 
following  questions: 

Is  the  coarcoal  fused  ? 
'  Is  it  vaporized? 
,    la  It  transferred  from  the  one-pole  to'  the  other,  and^  if  so,  in  what 
manner?, 

'  Would  not  satisfactory  answers  to  these  questions  throw  much  li^ht 
on  many  abstruse  points,  and  especially  on  that  most  difficult  question 
in  physics^  the  relation  of  radianti  or  empyreal,  or  imponderable  bodies 
to  ordinary  ^matter?  William  Wbst. 

IX.  On  a  Mineralogical  Work  qf^gricokii  Sfc.  By  G.  Cumberlandi  Esq. 

Hon.  Mem.  GS. 

(To  the  Bditor  of  the  AnnaL  ofPkUoso^y,) 

81R,  Brittdl^  Dec.  9,  1883; 

Your  correspondent,  Mr.  Conybeare,  at  p.  866  of  the -<liiw/r.for 
Nov.  lS92f  in  his  analysis  of  the  work  of  Vannoccio  Biringuccio,  asks 
frolki  what  work  of  Georgio  A^ricola  he  relates  *'  the  discovery  of  a 
mass  oTsilver  ore,  in  one  of  the  Saxon  mines,  sufficiently  large  to  make 
a  table  and  a  seat,  or  stool  (tripode).'^  In  return  for  the  satisfaction 
his  paper  has  afforded  cne,  I  have  thi  pleasure  to  inform  him  that 
YaModcib  found  it  in  a  dialogue,  entitled  "  U  Bermanno,"  in  compli- 
ment to  hi^  friend  Bermanno,.  the  physician;  placed  at  the  end  of 
^Agtijcbla*s  treatise  **  On  the  Generation  of  Things  underground,  with 
their  Nature  and  the  Ijlature  of  Fossils;"  the  other,  interlocutohi  being 
'Nicola  Ancone  and  Giovanni  Nevio.  In  this  dialogue  we  have  a  very 
raihute  account  and  history  of  the  mines  near  Friberg»  in  Bohemia^ 
oiie  of  the  richest  in  silver  of  which,,  was,  according  %o  his  statement, 
•thai: called  Georges,  from  St.  George  (as  may  be  seen  leaf  404, for  the 
'book  is  8<*  paged).  At  I'eaf  446,  on  the  blank  side,  Bermanno  states^ 
'that' pure  masses  of  silver  are  only  found  in  Bohemia. . 

InSneberg,  in  a  mine  called  Georgio,  more  is  found,  he  obsQrveSi  than 

in  all  the  other  mines  in  Germany,  for  (as  he  has  heard)  there  was  once 

tO'lalrgd  a  mass  extracted,  that  Duke  Albert  of  Saxpny,  who,  above  all 

'Other  princes  of  Germany,  excelled  in  glory,  arms,  and  wealth,  and  who 

wad  the  Eeither  of  that  Georgio  who  now  is  the  sovereign  Prince,  having 

stopped  to  see  the  mines,  and  called  for  some  refreshment,  made  use 

of  tSiat  ereat  mass  of  silverier  his  table,  and  those  who  attended  him, 

and  had  likewise  dismounted;  and  during  his  repast,  he  observed* 

.'Mhe  Emperor  Frederick  .is  powerful  and  rich,  but  he  cannot  sit  down 

to-day  at  such  a  table  as  this! "    These,  says  he,  were  tiie  words  of 

the  Duke  Albert,  astonished'  greatly  at  this  prodigious  mass  of  pure 

silver ;  "  but  I  was  more  astonished,'*  continues  Bermanno,  '*  when  in 

Snebei^  I  heard  a  calculation  of  the  amount  of  silYer  it  had  produced^*' 

To  which  Nevio  replies,  '<  You  tell  us  things  very  uncommon ;  pray 

what  might  that  masd  wei«;h?"  and  BannaoAo  answers,  **  A  little 

ii)ol*ethim^xmi^eso)tenifch<|ittand  pounda.  ''  .  -  . 

'  ThiadialoBue  consists  of  forty-seven  leaves^  the  &rat.:of  which  ia 

^'^aujdKtodi'MQi'ummA'.'O^  vecy-  iotenaliagy  :tKod  is 
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ivritkea  id  pim  ind  Atgmt  Italuui;  beitig  atnuiliilioi(fr<ifttlh«  Latm 
.  0t  the  iittthdr.  It  ha»  a  prafkce  bv  Michael  Trames2ia0|  tbd  printer  in 
Venicey  1550.  Gegrgio  Agricola  aUiei  at  leaf  42U  that  hi*  mo- 
tive for .  having  entered  so  oopiou^  into  the  at^dJ  of  tneiala^  was 
their  utility  in  the  practice  of  the  Greek  and  Roman  physipilui^  tf 
the  fruits  of  which  he  modestly  leaves  others  to  judge»  referring  for 
testimonials  to  Bartolomeo  Baccho  and  Lorenzo  BemrtuuiOt  men  of 
ktterst  as  w^ll  m  expert  ntetalluti^tsi  whom  h^  has  ofteo^  hef$jB, 
wearied  with  his  inquiries. 

Dttriiig  the  dialogoe,  thev  asieend  to  the  mining  00XiBtry#  ind  while 
ei^aminin^  the  Operations  of  the  mines»  discuss  many  interesting  sqIh 
jeots  reladve  to  the  acquiuntance  of  die  andentft  with  the  nature  of 
m^talsy  and  to  the  uses  to  which  they  applied  them  in  nKfdtcine; 
also  respecting  the  nature  of  plumbaginei  pyrites,  red  silver  ore,  earths 
of  Varioul  colours,  minium,  cinnabar,  rubnca,  b6ars»  ftypsu&t,  ftc* 

In  Froben's  Folio,  1563,  of  Agricola's  Arte  Metain,  translated  from 
the  Latin  into  Italian  by  Michelangelo  Florio,  of  Florence,  andiy 
him  dedicated  to  Queen  BHzabein  of  England,  there  is  another 
dedication  of  the  work,  by  Agricola  himself,  to  the  Duke  of  Saxony,  in 
which,  afler  recapitulating  all  that  Greek  and  Latin  authors  /have 
written  on  the  subject,  he  adds,  **  In  our  language,  I  find  two  only; 
one  relating  to  experiments  on  ores  and  metsds,  which  work  it|B  verr 
obscure,  and  its  author  unknown ;  the  other  on  mineral  veins,  which 
is  said  to  have  for  its  author,  Pandolfo,  an  Enslishman/'  Query,  who 
was  this  Pandolfo  *?  A  book  in  German  also,  he  says,  was  written  b^ 
Calbo  l^ribergo,  a  physician  of  but  little  reputation ;  and  all  these,  it 
should  seemt  wrote  previously  to  Vannoccio  Birenguccto ;  jbutof  him 
he  speaks  s6  handsomely,  that  you  will  permit  me  to  give  it  in  his  own 
woras : 

**  Poco  ha.iziandio  che  Vannoccio  Biringuccio  da  Sieqa,  homo  dot^ 
if  isperimentato  in  moke  cose^  fece  un  libro  m  lingua  Italiana,  nel  quale 
tra  trattato  del  mode  di  fondere,  spartire,  et  congiugnere  insieme-  i 
metalli.  Ha  eziandio  con  brevity  trattato  del  mode  di  cuocere  alcune 
vene  et  pue  chiaramente  ha  dichiavato  e  mostrato  il  modo  de  fare 
alcuni  sughi :  e  quando.  to  lessi  queste  sui  cose,  mi  ternaron  a  mente 
qOei  che  gia  vidi  f^re  in  Italia:  ma  I'altre  cose  che  ia  scrivo,  o  egli 
npn  rha  punto  toeche  a  legiermente  ;'*  adding,  that  the  bpbk  was  given 
him  by  Badoaro,  a  noble  Venetian,  when  passing  through  Marienburg  as 
Ambassador  to  King  Ferdinand.  Might  not,  therefore,  this  work  be 
interesting  to  EngliSi  artists,  if  carefiuly  translated  ? 

I  am,  Sir^  yoursi  &c« 

G.  CuMaSRLAltD. 
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AnTtCLE  Xni. 

NEW  SCIENTIFIC  BOOKS. 

psspARiKo  von  l*I7BUCAnoir. 

Dr.  Pring,  of  Bath,  will  shortly  publish  an  Bxposition  of  the  Fribd- 
ttlaiofPalhology. 
r  Oapt«  i^nnUui's  Nftntite  of  his  J^oomey  flon  Hudson  Bay  4^  Ibe 


IBaHij  NewSeimifieBoolcs.  Sit 


Copper  Mla^  itiver,  l!f  ik  thi^  P^eK.  It  wilt  be  ilhuitrftted  t)y  nu^e* 
rouVPlatei.' 

Mr.  Bowdiph  lias  in  the  press,  a  Sketch  of  tl^  Poptugu^te  EstablbK** 
liieiit  in  Qonffo^  Angola^  and  Benguek,  with  soifhe  Account  of  th^ 
modern  Discoveries  in  the  Interior  of  Angola  and  Mos^mbiquc. 

An  Epitome  of  the  Elementary  Principles  of  Natural  an4  Expert 
mental  i^hilosophy;  including  Mechanics^,  Weumaticff,  Acpi^t|c$| 
Hydrostatics,  and^HVdraulics :  with  a  copious  Account  of  the  Prpgr^sa 
and  present  State  of  the  Steam  Engine.  B)r  John  Millington,  J^QS% 
Professor  of  Mechanics  at  the  Royal  Institution,  Secretary  to  thd 
Astronqmical  Society,  &c.  ^c,  1  Vol,  8yo.  with  14  Plates.  The 
author  announces  a  Second  Part,  which  is  to  treat  of  Magnetism,  Elec- 
tricity, Optics,  and  Astronomy. 

^  A  Geometrical  System  of  Conie  Sections  for  the  Use  of  Mathema^ 
tical  Students  at  the  Royal  Liverpool  Institution.    8vo.    6s.  6d* 

Elements  of  Practical  Mechanics.  By  Giuseppe  Venturoli,  Pro- 
fessor of  Mathematies  in  the  Univereity  of  Bologne.  To  wHioH  is 
added,  a  Treatise  upon  the  Principles  of^Virtual  Velocity,  and  its  Uses 
in. Mechanics,  Translated  from  the  Italian,  by  Daniel  Cresswlck, 
pi).  Fellow  of  Trinity  College,  Cambridge.    8vb.    8«. 

Observations  on  tKa  Effects  of  Lightning  on  Flpating  Bodies,  with 
an  Account  of  tHe  new  Method  of  applying  fixed  and  continuous  Con-* 
ductorf  <^  Electricity  to  the. Masts  6t  Ships.  In  a  Letter  to  Vice- 
Admiral  Sir  Thomas  fiyam  Martin,  CpmptroUer  of  his  Majesty's  Navy, 
^c.  &c.    By  W.  Snow  Harris,  MRCS.    4to.    .With  Six  Plates.     19*. 

An  Essay  on  die  Medicinal  Efficacy  and  Employment  of  the  Bath 
Waters;  illnstrated  b^  Remar)cs  on  the  Physiology  and  Pathology  of 
tl^  Animal.  Frame,  with  Reference  to  the  Treatment  of  Gout,  Rbeii- 
matism.  Palsy,  and  Eruptive  Diseases.  By  Edward  Barlbw>  IVtD.. 
Graduate  of  the  University  of  Edinburgh,  and  one  of  the  Physicians 
of  the  Q^th  Hospital,  ^c.    8vo.    Ss, 

„  .Digitalium  l^ono^raphia,  sistens  Hiistoriam  Botanicara  Generis; 
tisbulis  Omnium  Speciarum  haotenus  cognitarum  illustratanf,  ut  plur!« 
loum  confutis  ad  Icones  F«  Bauer,  penes,  G.  Cattley  Ami  cur^ 
J.  Lin^ley,  FLS.  et  FHS.  Folio.  With  28  Plates,  4/.  4*.    Coloured^ 

The  Natural  Hi^i^ory  of  tiie  Lepidopterous  Insects  of  New  South 
Wales.  Collected,  engraved^  and  faithfully  painted  aifler  Nature,  by 
J.  W.  Lewi/i,  ALS.  late  of  Paramatta,  New  South  Wales.  4to.  Witl^ 
19  Plates,  1/.  lis.  ^.  i  or  finely  coloured,  &.  Ss. 

Tb^  Birds  of  New  South  W^es,  and  their  Natural  History.  Bj  the 
same  Author.    4to.     With  26  Plates,  2s.  2s,i  or  coloured,  61,  6s, 

The  Linnean  System  of  Conchology,  describing  the  Orders,  Gener^ 
and  Species  of  Shells,  arranged  into  Divisions  and  Families,  with  n 
View  to  facilitate  the  Student's  Attainment  of  the  Science.  By  Johii 
MaWe.  With  S6  Plates.  Plain  and  ooloured  Frontispiece,  1/.  1^. ; 
or  the  whole  beautifbl]y  coloured,  0/.  1^,  6d. 

An  Account  of  some  recent  iDisooveries,  Hieroffljrphical  Literature^ 
and  Egyptian  Antiquities ;  including' the  Author  d  original  AlpH^et, 
a§  extencied  by  Mr.  ChampoUion ;  with  a  Translation  in^five  pufiflishe4 
Greek  aAd  Egyptian  MaDUsdtipt#.  By  Tbotnas  Y^un^^  MP.  FR9« 
&c.    With  Plates.    «vo.    1s.6d. 


318  NhwPtUinH.'  [Apitiv, 

A  Statistical  and  Commercial. History  of  the  Eangdom  of  Gnati* 
mala;  in  Spanish  America ;  containing  important  Particulars  relatire 
to  its  Productions*  Mamifacturesy  Customs,  &c. ;  with  an  Accbunt  of 
its  Conquest  by  the  Spaniards,  and  a  Narrative  of  the  principal  Events 
down  to  Uie  present.  Time.  From  prlgioal  Records  m  the  Archives^ 
actual  Observation,  and  other  authentic  Sources.'  By  Don  Domingo 
Juarros,    Translated  by  J.  Baily,  Lieut.  Roy.  Mar.    Illustrated  with 

Maps.    165.  ^  .....-* 

Columbia;  bemg  a  Geographical,  Statistical,  Agricultural,  Cooit 
mercial,  and  Political  Account  of  that  Country ;  adapted  for  the  gene* 
ral  Reader,  the  Merchant,  and  the  Colonist.  With  a  Map,  and  Por- 
traits  of  Bolivar  and  Z^.    2  Volsl    8vo.    iLlGs. 


Article  XIV. 

NEW  PATENTS, 

G.  Richards,  of  Tcuro,  Cornwall,  architect,  for  certain  im{>roVement8  ^ 
in  grates,  stoves,  furnaces*  and  other  inventions ;  for  the  consumption 
of  fuel*  and  in  the  flues  connected  with  them,  wliereby  they  are  ren- 
dered more  safe,  and  the .  smoke  prevented  from  returning  into  the 
rooms,  in  which  they  are  placed ;  and  also,  for  an  improved  apparatus 
for  cleansing  the  same. — Dec.  ^6. 

T.  Rogers,  of  Store-street,  Bedford-square,  Middlesex,  Esq*  for  a 
method  or  apparatus  for  the  purpose  of  attaching  trowsers  and  giaiters 
to  boots  and  shoes. — lipc  26.  . 

J.  Neville,  of- New- walk.  Shad  Thames,  Surrey,  civil  engineer,  for 
an  improved  method  of  producing  and  applying  heiat  to,  and  construct- 
ing and  erecting  furnaces  and  other  reservoirs,  severally  used  for  the 
various  purposes  of  Toasting  or  smelling  metallic  ores,  or  other  sub- 
stances, luhd  likewise  for  effecting  a  saving  in  fuel,  and  producing  a 
more  complete  combustion  of  smoke  than  at  present  takers  place,  as 
well  as  a  better  mode  than  any  now  iii  use,  of  collecting  and  preserving 
any  volatile  subiitance  contained  in,  or  combined  with,  met»lic  ores  or 
other  substances  in  the  separation  of  which  heat  is  necessary. — Jan.  8, 
1823.  .  , 

W.  Johnson^  of  Great  Totham,  Essex,  Gent,  for  a  mean's  of  obtain- 
ing the  power)  of  steam  for  the  use;  of  st^am- engines  with  reduced 
expenditure  of  fuel. — Jan.  8. 

W.  Lister,  of  Baildon,  Otley,  Yorkshire,  cotton-spinner,  for  certain 
improvements  in  the  method  and  machinery  for  preparing. and  spinning 
wool,  silk,  mohair,  and  other  animal  fibre,  of  any  qudity  or  length  of 
staple. — Jan.  16.  .    ,       .         : 

R.  Copland,  of  Wilmington-square,  Clerkenwell,  Middlesex,  Gent. 
for  combinations  of  apparatus  for  saining  power ;  part  of  which  are 
improvements,  upon  a  patent  already  obtained  by  him  for  a  new  or 
improved  method  or  methods  of  gaining  power,  by  new  or  improved 
combinations  of  apparatus  applicable  to  various  purposes.*— Jaii.  16;    • 

G.  Millar,  of  Lmcoln^s  Inn;  Middlesex,  Brevet  Lieut.-Col.  in  the 
Royal  Brigade,  for  a  method  or  plan  of  communicating  the  spiral 
motion  to  shot  and  shells  when  fired  from  plain  barrels,  and  for  ignit- 
ing, by  percussion,  shells  to  whiqh  the  spiral  motion  has  been. thus 
cominunicated.<^an»  16.  .     . 
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Articuq  XV. 


METEOROLOGICAL   TABLE. 


I 


Baroxbtsr. 

I 

THBRBfOMETER. 

DanieU't  hyg. 
fttnooo*. 

1823. 

Wind. 

Mu. 

Alin. 

Max. 

Jhlin. 

ET«p. 

Bain. 

2d  Mbn. 

> 

Feb.   1 

N      E 

28-97 

2875 

40 

36 

-. 

99 

• 

2 

N      £ 

2900 

2875 

42 

39 

_ 

15 

3 

N      £ 

29'40 

2900 

45 

30 

-^ 

25 

4 

Var. 

2980 

2940 

37 

27 

-«. 

V 

. 

5 

£ 

29-80 

20-75 

34 

27 

..— 

6 

E 

19'7^ 

2935 

34 

27 

* 

_ 

7 

£ 

29*58 

29-35 

44 

60 

61 

8 

W 

29  82 

29-58 

44 

33 

..^ 

9 

W 

29*82 

29-.62 

44 

37 

mm» 

11 

.:  10 

s    w 

29*6*2 

2960 

45 

34 

^•w< 

33 

. 

11 

s    w 

29*60 

^9*50 

52 

42 

_ 

03 

12 

s    ^v 

2973 

29-50 

50 

40 

«• 

01 

«. 

13 

w 

2973 

2957 

45 

37 

... 

U 

w 

30-00 

29-57 

48 

33 

% 

. 

.15 

N  ..W 

30-30 

3010 

40  . 

34 

^--^ 

12 

. 

J.6 

N      E 

3030 

3030 

.   40 

32 

,...       . 

^^  . 

17 

N  ■    E 

30-30 

2991 

38 

30 

• 

-i— 

18 

N   .W 

29'9  y 

29-27 

45 

38 

-^ 

28 

19 

W 

'29'96 

29*27 

47 

30 

.«    . 

20 

N     W 

29.96 

2972 

46 

34 

.i. 

01 

. 

21 

N.    W 

29-72 

29-68 

49 

39 

... 

..«. 

22 

s    w 

29*80 

29-68 

46 

34 

.-» 

40 

23 

s    w 

^29*80 

29-65 

4fi 

41 

—        ■ 

43 

• 

24- 

N     W 

29*80 

29*79 

48 

34 

."^ 

25 

s 

2979|29-24 

48  . 

S3 

— - 

10 

\ 

26 

w 

29*24 

29-10 

45 

27 

... 

w 

27 

N 

29*53 

29-13 

42 

31 



29 

N    W 

30-03 
30-30 

29*53 
2875 

42 

30 

96 

2-92 

» 

52 

27 

*9(i 

• 

The  observationa  in  each  line  of  the  table  apply  to  a  period  of  twenty^ur  hmm, 
bf^ning  at  9  A.  AI.  on  the  da^  indicated  in  the  first  odumn.  A  daah  denotes  that 
the  result  is  included  in  the  next  rollowin^;  observation* 
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Second  J/iiMf^.— 1— 3,  Rain.  4,  5.  Fine.  6.  Snow  began  about  two»  p.in« 
7.  Rain.  8,  9.  Fii|e.  10—12.  Rain.  IS.  Fine.  14.  Rain :  some  bail  in  the 
afternoon.  15.  Rain.  16,  17.  Cloudy.  18.  Fine  morning:  lain  in  the  evening. 
19,  Fteeday ;  TCry  vetand  stannj  oigbt^  9XL  Verj  fine:  a diatjnct liuarhala ia  tiM 
exiolig^  ,  %U  Overcast.  SS.  I^iBy«  €3.  Htevy  rain:  a  ^la|it  driving  sbowerof 
hail,  wIMi  continaed  for  about  <me  minute, -when  ft  abated  alittlf :  n!^t  very  hoi^- 
idos;  Si.  €lott4y.  t5.  Haln:  overcast.  26.  Cloudy  a^d  fine^  27.  Fineji  a  litllA 
0iioV)  p.tt.    28.  Ilnoi    .,.-'* 


"  1 


RESULTS. 


Winds:  -N,l;  NB^*;  ]B,S;  S,  1  ;*SW,.5|  W,§|  NW,6;  Vanl. 

faraoieter:  |If»nbei^  >^  -; 

for  the  month ,••  •,.......M*»«*M«««%f»««««*  i9*620i 

••  •  • '  * 

For  the kmaa  pe(i9d»  findipg  til*  2d ;.... 2Mt4 

for  14  days,"  anfii^l^  the  12tl^  (moon  aoaih) ..,  ^  M  «•••  $M!(7 
let  18dayi»  ending ^eSSthOnooaMOi)  «•,«,,«.,  HtlS^ 


XlwnttomeCtt:  HelmkeigEt'  *  ^  t 

f<i|tha month .^ « ,.t«**-  ^IM^P 

]F»rthelunarpenod, ...•«•,;,, ..»««.«,..«.^,«^.,»..  S04t4 
Fe?29day%  the suiki^Aquwius.  «••••..»•• «  S6*0SI 

Evapoiatioiu  •  • , .n**  •*••«•  •*••#•««•••«•  0*9§in. 

Bain. 2^ 


tahoriOwy,  Str^fori^  Third  Mw^  24,  l^tS.  ».  HOWARD. 
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Article  I.  .4 

Additional  Remarks,  on Jhe  Mothe  Todte  Liegende  and  Weiss 
Liegende  of  Getman  Geologists,    By  Thomas  Weaver,  Esq.  , 
MRIA.  MRDS:  MWS.  MGS. 

(To  the  Editor,  of  the  ^Annals  of  Philosophy,)  . 

SIR,  Tortxoorth^  AprUA^  1825,  . 

In  my' former  papers,  I.eBdenyoiired  to  elucidate  the  subject 
of  the  rothetodtliegende  formation,  as  well  as  that  of  the  weiss*- 
liegende,  in  such  a  manner  as  might  obviate  all.  further  miscon* 
ception  or  doubt  ;*  not  by  gratuitous  assumption,  f but  by  strict 
inauction  from  the '  observations  and  descriptions  of  those  who 
have  best  studied^  the  subject  in  Germany ;  at  the  head  of  whom 
'Stands  Freiesleben. :  Jn  conducting  this  discussion,  it  has  been 
my  object  constantly  to  hear  in  mind  that  the  solution:*  of  a  pro- 
blem cannot  be  valid,  unless  it  embrace  all  the  conditions  neces- 
sarily belonging  to  it ;  nor  the  sense  of  an  author  be  justly  given, 
unless  the  scope  of  his  argynent  be  fully  considered  in  all  its 

,  branches  and  bearings.  Partial  views  generally  lead  to  false 
results.  Yet  it  seems  I  have  failed  in  conveying  conviction 
where  I  particularly  wished  to  impress  it.f    Nor  is  it  difficult  to 

^  account  for  the  failure,  since  my  opponent  persists  in  attaching 
a  meaning  to  the  word  rothetodtliegende,  for  which  I  confess  1 
can  find  np  adequate  German  authority.    However  averse  to 

•  See  Annah  of  Phihsophy^  Oct.  and  Nov.  1821,  and  Aug.  18S2. 

^  See  the  interesting  ^^  Memoir  Ulustnitive  of  a  gcoieral  Geological  Map  of  Envope, 
by  die  Ber.  W.  D.  Gonybeare,"  in  ^  Atmalt  of  Phihtophy  for  Jan.  Feb.  and  MaitA, 
1883* 

New  Series,  vol.  v..  y      • 
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controversyi  a  desire  of  supporting  and  vindicating  the  true 
state  of  the  case,  impels  me  once  more  to  resume  the  pen. 

Mr.  Conybeare  insists  that  the  rothetodtliegende  is  the  equi- 
valent of  the  calcareous  or  new  conglomerate  of  England,  over- 
Wine:  the  carboniferous  series ;  and  he  even  contends  that 
Freiesleben  considers  and  treats  the  rothetodtliegende  and  the 
true  coal  formation  as  appertaining  to  two  different  series  ;  add- 
ing, that  the  invariable  order  in  ascending  is,  i.  Coal  formation. 
2.  PcHTobyry.  3.  Rothetodtliegende ;  and  sections  are  quoted 
from  Keferstein,  as  den^onstrative  of  this  position. 

I  have  dr^adjT  sitated  tliat  the  great  oDJeet  of  ("reiesleben's 
extended  work  was  the  description  of  the  four  following  groups, 
or  formations ;  opposite  to  which  I  place  their  English  equiva- 
lents*   They  are  considered  in  four  sections  : 

I.  The  upper  or  sheU  limestone  |  ^^  ^^  ^^^j^  ^^^^^ 
formation 3 

II.  The  upper,  or  newer,  or  va-"^ 

negated,    sandstone  forma-  >New  red  sandstone  formation, 
tion J 

lit.  The  lower  or  alpine  lime*^  Magnesianlimestoneformation, 
stone  formation,  including  1  including  the  calcareous  or 
t^e  ii>eissKegende  as  the  low-  f  new  conghmerate .  as  the 
ei^t  bed J     lowest  bed. 

IV.  The  lower  or  older  sand-^ 
stone,  or  rothetodtliegeode,  I  Carboniferous  series, 
formation J 

I  have  maintained  that  the  weissliegende  alone  (and  not  the 
foAetodtliegende)  is  the  representative  of  the  calcareous  or  new 
€Oii^0merate  of  England.'*''  The  general  desoriptiom  of  the  new 
ooBglomevate  is  to  be  found  in  tne  Annals  of  Pkilosofhj/  for 
November,  1821,  and  more  at  large  in  Freieslelxen,  vol.  iii.  p.  2% 
•»r4{80.  It  is  to  that  author  the  Germans  owe  the  dear  exposition 
ef  the  true  character  of  the  weissliegende,  and  the  proof  that  it 
fceloBgs  to  a  newer  series  than  the  carboniferous  ;  while  almost 
aH  pveoeding  German  writers  had  considered  the  weisstiegende 
aft  the  uj^ntnost  bed  of  that  series,  and  included  it  aceof  dmgly, 
and  some  even  had  called  it  rothliegende.  But  to  continue  so 
to  apply  the  latter  denomination  is  obviously  to  persev^e  in  ah 
antiquated  error,  exploded  by  Freiesleben.    And  converse^,  to 

4  I  MjRppie^  »T9id  luing  isk  this  jpi^Mr  liie  term  "  iww  red  conglom«i«te  (nr  qaad- 
Utoiie,  \isf  which  this  fonaBtioo  has  been  partly  designated  in^Sogland ;  since  it  h» 
led,  and,  if  continued,  is  likely  stiU  to  lead  to  misconception.  As  used  by  some  BngUah 
mtitefs,  it  denotes  the  calcareous  conglomerate ;  sometimes  it  indudes  the  magncflifli 
limestone,  and  sometimes  it  is  extended  to  the  new  red  sandstone  formation  also,  pro- 
perly BO  odled.  A  vagueness  of  language  thus  arises,  which  is  productive  of  coQsader- 
ilbl#  9|l|paurity  i  aflTering  qisarly  a  oount^ipazt  to  that  which  has  proceeded  from  Um  iadis- 
vaBpofii^v^  of  the  teaii  loUusiodiaiqieiide in  G«inuiiy,  m  4|^lied  to  aU  p«its  of  the 
carboniferous  series. 


r 
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call  the  true  rothetodtliegende  th^  new  eonglouidfate)  afti  Aen 
to  build  on  this  nusapplication  of  the  tetm,  is  a  svre  mteth^d' to 
render  a  subject^  otherwise  simple  and  ciear^  involved  and  en^ 
fused ;  and  thus  calculpited  to  ikiiriead  botii  the  writer  and /eadbr, 
confirming  the  remark  of  Bacon,  that  **  while  meti  beli^Vil  ttieir 
reason  governs  their  Words;  it  often  Imppens^  that  words  hive 
power  enough  to  react  upon  reason/' 

I  have  maintained  that  the  rothetodUiege^de  foxmaiioit  is  fli9 
equivalent  of  the  carbonilerbus  series,  extending  f^om  the  old  fed 
sandstone  to  the  coal  formation  inelosive,  or  wee  vin&.  Now  i6 
prove  that  Freiesleben-^  own  view  of  the  dkalter  is  idMticfli  wAih 
that  which  I  have  given,  I  think  it  will  be  sufficient,  in  addition 
to  the  facts  detailed  in  my  former  papers,  to  transcribe  in  this 
place  the  S^pioptical  Table  of  that  autnor,  prefixed  to  his  fourth 
volume;  which  exhibits  the  method  acooidttig  to  which  be  ^A» 
ndeiW.anid  treats  this  subject ;  and  then  to  aSbt  a  feW  retnarks 
intermingled  with  such  illustrative  extracts  fixMCn  the  body  Of  thi 
woA,  a.  bear  more  immediately  ondie  <pieWion. 

^^  Sser.  ly. — The  Lower  Sandstone  Forffiation,  or  Jiothe  Todie 
Liegende^  Die  Untere  Sandstmn  Formation  Qis^  ]^otheTodte 
Liegende). 

Occupying  pages  67 — ^210  of  the  fourth  vciwaoB,  and  eotnA^ 
dered  under  the  toUowing  headd : 

I.  Tke  Roihe  Uegende  {Red  SatuUtone)  separaiely  coneidered* 
Das  Rothe  Liegende  an  und  fiir  sich  betrachtet,  p.  #3*^137. 

Beds  composing  the  RothUesende,  viz.  conglomerate,  breccia^ 
sandstone,  staty  micaceous  sandstone^  indurated  slaty  clay,  and 
eiuy  marly  p.  73 — 99. 

Sthicture,  p.  99—107. 

Relative  positioH,  affinities,  and  graduations^  p.  107-^1  ISl 

Infemiingled  minerals,  including  also  beds  of  Hmest^^,  ^dtti 
pact  spUntery,  sub-lamellar,  or  granular,  p.  118-^128. 

Distribution  of  felruginous  matter,  p.  ISS-^IS?. 

Veins  in  the  rothliegende,  p.  127— 13L 

Petrifactions,  p.  131 — 136. 

Springs  and  mineral  waters,  p.  136>  137. 

II.  The  Subordinate  Members.  Untergeordnete  GebirgsaM^^ 
p.  137—191. 

1 .  Porphyry  and  amygdaloid,  p.  137 — 147. 

2.  Coaly  shale,  p.  147—169. 

3.  Coal,  170—191. 

Distinctions  hitherto  made  respecting  the  f«h|tion  of  the  eoil 
formation  to  that  of  the  rothliegende,  p.  170 — 172. 

Occurrence  of  coal,  172—191. 

In  Sangerhausen,  p.  173 — 175. 

In  StoHber^,  175—178. 

In  Anhalt  Semburg  at  Opperode^  &c.  and  ia  the  Circle  of  flm 
Saale,  179. 

y2 
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.t  In  d«e  Foieat  of Thurin|ria,  p.  179—191. 

III.  Occurrence  and  Dutribiition  of  the  Formation  in  general. 
Vorkoimnieii/und  Verbreitung,  p.  191-*-210. 
.In  Mftnnafeld,  extending  into  Anhalt,  p.  101 — 193. 
:   In  the  Citcle  of  the  Saale,  194—195. 

In  SanjE^rhousen  and  StaUberc,  19& — 197. 

In  Kiffnauser,  Bottendorf,  and  Gera,  198—200. 

In  the  Forest  of  Thuringia,  200-*206. 

InoUier  parts  of  Germany,  Biegelsdorf,  Hesse,  Wirtemberg, 
Mark,  Silesia,  Bohemia,  207—208. 

;  In  countries  beyond  Germany,  208r— 210. 


AppeHdicea  mid  Additions  to  vol.  iv.  p.  210—392. 

.  f.  On  transition  clayslate  and  grey wacke  tracts  in  the  Hartz, 
Nenstadt,  &c.p.  213— 228. 

2.  Geological  and  mining  observations  on  the  collieries  at 
Opperode,  Meisdorf,  &c.  in  Anhalt-Bemburg,  and  at  Wettin, 
libbegiin,  Petersbergc,  8cc.  in  the  Circle  of  the  Saale,  p.  229-^268. 

3.  Letters  relating  to  the  shell  limestone,  new  red  sandstone, 
and  lower  limestone  formations,  described  in  the  three  first 
urgiuQies,  p.  369—294. 

4.  Additional  observations  on  the  shell  limestone,  new  red 
IMmdstone,  lower  limestone,  and  rothetodtliegende  formations, 
p.  295—392." 


With  this  Synoptical  Table  fora  guide,  and  Freiesleben's  descrip- 
tions in  illustration,  it  has  been  a  great  surprise  to  me  that  any 
one  should  ever  have  doubted  that  the  older  sandstone,  or  rothe- 
todtliegende formation  of  the  Germans,  was  the  representative 
of  the  cai:boniferous  series.'*'' 

After  the  details  into  which  I  have  formerly  entered,  the  more 
immediate  remarks  required  on  the  preceding  synoptical  table 
may  be  confined,^rs^,  to  the  rothliegende  separately  considered; 
and  secondly f  to  the  nature  of  its  connexion  with  tne  coal  form- 
at^. 

1.  Now  with  respect  to  the  rothliegende  considered  separately, 

*  It  may  be  uieAil  in  thu  nUce  to  lefer  to  Ihe  origm  of  die  exprett&on  zothetodtl]^ 
gende,  or  red  dead  Ucr,  It  nas  been  applied  to  the  carbonifenras  series  in  geneni  for 
tliisreason;  that  in  some  qiurters  the  ooalfbnnattonaasodfttedwidi  red  saad^bo^ 
of  its  members;  in  others,  the  dd  icd  sandstone  itself  (both  more  or  leas  stnng^jdia- 
zacterised  by  the  difiiision  of  red  oxide  of  iron),  form  the  immediate  suppozt  of  t^e 
wetssUegeDde  or  new  conglomerate,  and  bituminous  marl  shale,  die  two  roimer  thus 
Mtfaig  in  rdation  to  the  two  latter  as  the  red  dead  Her ;  that  is,  as  the  red  substfatum, 
flsmporstivdy  barren  of  metal,  in  contradistinction  to  die  superiacumbcnt  new'  oonglo- 
mente  and  Mtuminoas  marl  shale,  both  of  which  are  abundantly  metaUifeMms. 

I.lnliy  here  repeat  die  nmark,  which  I  made  in  a  former  paper  {AnnaU  of  PhUotOfhyy 
JuBUMiry^  IS9S),  that  the  expressions  todtliegende,  rothliegende,  and  rodietoddiegende, 
are  synonymous,  the  two  fonner  being  frequently  empbyed  finr  the  sake  of  brevity. 
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if  we  pay  due  attentioxt.  to  its  physical  charatterif  and  to  its 
relative  position^,  affinities^  and  graduations,  I  know  not  hdw  it  if 
possible  to  resist  the  evidence  thus  ai&>rded;  that  it  represeiltsy 
ui  its  lowest  position,  the  old  red  sandstone  o^  English  geo- 
lo^sts.  •     ,    . 

xhe  general  characters  of  the  beds  composing  the  rothliegeode 
as  consisting  of  conglomerate,  breccia,  sandstone,  siaty  ndcaceovM 
sandstone,  indurateaslaty  clay,  and  clay  marl,  have' been  ^ven  isi 
Ae  Annals'of  PkilosopAy  for  Aug.  1822,  p.  84»— 86;*  and  I  there 
adverted  to  their  agreement  with  those  of  the  old  red  sandstlsM 
of  Gloacestershire  (and  of  the  adjoining  counties),  and  alsd  of 
that  of  Ireland.  But  no  where  is  the  analogy  to  be  fotind 
more  complete  in  all  its  parts  than  in  the  old  rfed  sandstone  bf 
Scotland,  particularly  that  portion  of  it  which  borders  ^e 
northern  side  of  the  Scotch  great  coal  tract.*  I  know  no  other 
portion  of  the  carboniferous  series,  with  which  the  rothliegetide 
m  its  lowest  position  can  be  said  to  correspond  so  perfectly.'  • 

With  regard  to  the  relative  position  and  canities  of  the  roth* 
liegende,  tae  following  extracts  firom  Freiesleben  may  suffice; 

vol.  ir.  p.  107,  et  seq.  "The  rothliegende  is  ahvaW 
bounded  on  the  one  side  by  one  or  the  other  member  of  tad 
cupriferous  shale  tract,  lying  generally  immediately  below  the 
calcareous  or  new  conglomerate  (weissliegende)  or  the  cuprife- 
rous marl  shale;  but  its  confines  on  the  omer  side  are  less  aeteiw 
minate.  Here  it  graduates  principally  into  tracts  of  greyWacke 
and  clayslate,  or  porphyry,  accordingly  as  it  reposes  upon,  or 
forms  basins  in,  one  or  the  other  of  them.'^f 

"  In  several  districts, .  its  immediate  lower  boundary  is  foroied 
by  one  or  the  other  of  tiiese  tracts ;  buttia  some  odierit  si,  format 
tion  of  coaly  shale  or  coal  is  found  interposed  betweentbem;"! 

*  See  Dr.  Boue's  instructive  descriptbn  of  th6  p&udingue$  ctgres  rouge*  of  dcodmid* 
p.  102 — 119,  of  the  Sssai  O^ogique  8ur  r£oD68e;  and  oompaxe  it  with  fMeeldMn*ii 
description  of  the  rothliegetuU^  voL  iv.  p.  73--^137.  The  two  descnptiOiw  agpnt  lo 
perfei^y  as  to'  answer  nearly  one  for  the  other. 

t  To  render  the  above  paragraph  perfecdy  dear  to  the  £ngli^  reader,  it  is  neccf- 
saiy  to  bear  in  mind  that  the  red  sandHone  of  the  coal  tracts  of  Getmany,  bean  the  naine 
of  rothliegende  as  weU  as  the  fundamental  portion  of  the  carbtmifennis  teries,  nam^iln 
ihe  old  red  sandstone.  In  point  of  position,  the  former  might  be  partly  oom|»«red  to  ti^ 
zed  sandstone  found  in  some  of  the  Eng^i^  coal  fields,  whidi,  appearing  at  intCTvals,  some- 
times forms  beds  of  great  thickness  and  extent,  dividing  the  mofe  coounon  coal  bte« 
ing  strata  f^m  each  other,  and  partly  known  by  the  name  o£jpentMni  stone^  e.  g.  ib  ^ 
Ohmcestershire  south  coal  field.  It  is  one  of  the  peculiarities  of  several  of  the  eoal  fields 
in  the  north  of  Germany,  that  ooane  red  conglomerate  and  red  sandstone  are  foujd^  fre« 
qnently  altermiting  on  a  greater  or  smallei  scale  with  theot^coalmeaJsaines,  the  temcv 
partly  resembling  analogous  beds  in  the  fimdamnntal  old  red  sandataofr  .  Tim  m  pM¥* 
cularly  observable  in  Lower  Silesia,  where  a  bed  of  coarse  red  conglomerate  geiieiiD|y 
ibrms  the  immediate  roof  of  the  coal  seams ;  a  bed  of  slate  day  of  teven  feet  in  tfaiS* 
ness  being  there  a  rare  occurrence.  See  Von  Buch,  Geog.  Beob.  vol.  i  p.  90  and  101. 
Abo  Frewdeben's  description  of  the  Oppeiode  and  Petersbeigeooal  4istricta  ai  quoted  by 
me  in  the  AiindU  of  Philotophy^  August,  18^,  p.  87 — 89 ;  and  Von  Baumer  in  te 
AwnaU  of  Philosophy^  Oct.  1821,  p.  248—850,  and  Aug.  1822,  p.  91-^93. 

4  Tms  observation  requires  attention,  and  will  be  duly  noticed  nefeafter,  p.  3^9, 


)S6  Mr,  Weaver  an  the  [Mat, 

'<  Oteerall^  speakings  the  rothliegeBde  seems  the  more  dia- 
posed  to  reoeiye  foreign  ingredients  into  its  compositioni  as  well 
m  beds,  the  nearer  it  anproaches  to  the  fundamental  rocks  upon 
which  it  retx)ses.  Ana  it  is  not  to  be  denied  that  it  pouesses 
many  points  of  agreement  with  transition  tracts:  so  much  so,  that 
•ome  gedogists  are  disposed  to  rank  it  rather  with  the  transition 
series,  and  to  oommence  the  floetz  series  only  with  the  rocks 
peculiarly  belonging;  to  the  bituminous  or  cupriferous  marl 
shale  '^  *  (of  wfaidi  the  weissHegende,  or  new  conglomerate^  is  the 
iist  or  lowest  mend>er). 

Thfr  connexion  of  the  rothliegende  with  transition  greymeke 
iild  daydate  tracts,  is  exemplified  by  a  reference  to  the  aistricts 
of  Mam&sfeld,  Sangerbausen,  and  Stoliberg,  where  it  reposes 
Wj^on,  and  partly  graduates  into  them. 

Its  connexion  with  porphyry  (trap  also  occurring  in  the  asso* 
elation)^  is  staled  to  be  particularly  well  exliibited  in  the  Forest 
of  Thunngia,  the  two  formations  not  only  alternating  with,  but 
af^earing  in  a  manner  difiPused  in  each  other ;  e.  g.  in  the  north- 
em  declivity  of  the  Schneekopf,  and  again  extending  from  the 
Grossen  Buche  into  the  Schmuckengraben  in  the  same  moun- 
tain. Its  intimate  alliance  with  porphyry  is  shown  also  in 
]iannsfeld.-r-<See  Annals  of  Philosophy,  Aug.  1822,  p.  87.) 

In  all  these  cases,  the  ingredients  which  compose  the  roth- 
lii^nde  are  said  to  yary  more  or  less  according  to  the  eonstitu- 
tita  of  the:  transition  or  primary  tracts  upon  wmch  it  reposes. — 
(See  Freiesleben,  vol.  i.  p,  38<^34,  and  p.  43 — 46 ;  and  also  vol. 
iv.  p.  6'}'— 99.) 

Both  relative  posittcnn  and  physical  characters,  therefore, 
v/nmt  that  thia  rotUiegende  constitutes,  in  Us  lowest  pmition,  the 
fbtidamental  portion  of  the  series,  or  what  is  designated  in 
England  as  the  old  red  sandstone. 

2.  The  same  inference  is  to  be  drawn,  from  considering  the 
eoimeMm  of  the  rothliegende  with  the  coal  formation. 

On  this  subject,  Reiesleben  (see  p.  i70 — 172  of  vol.  iv.) 
adverts,  in  the  first  place,  to  the  distinctions  formerly  made  in 
Germany  respecting  the  relation  of  the  coal  formation  to  the 
r^AMesetide ;  some  writers  having  considered  a  portion  onlv  of 
the6ou  formation  as  included  in  Uie  rothliegende,  while  otners 
incorporated  the  whole  of  the  coal  formation  with  the  rothlie^ 
gende  j  thus  constituting,  instead  o{  one  group  with  two  divisions^ 
pnef  simple  unbroken  series.  As  an  exemplification  of  the  latter 
mode  of  considering  the  subject,  he  produces  the  arrangement 
of  Kaisten,  who  gives  the  foHowing  beds  as  a  type  of  the  general 
Stiies^  taken  in  an  ascending  order : 
» 

f  ^'iSMVonQoffmlieoDluizd^BTaiKihenbucli.    Jahigaog.  viix.** 


AQ  comprehended  in  oM 

genersa   group,    etititied 

.uie    older  sandstone,    ot 

rothetodtliegende  format 

tion.^ 
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1 .  Conglomerate  of  ancient  rocks/ 

2.  Siliceous  conglomerate. 
3  to  8.  Coaly  sandstone,  and  shale. 

9.  Trap  rocks. 

10.  Clay  ironstone. 
il.  Rotnliegende. 
12.  Weisshegende. 

Now  what  is  the  obsenration  of  Freiesleben  upon  this  series  \ 
He  says  it  is  too  general,  and  not  sufficiently  distinct,  and^ 
therefore,  fbr  the  sake  of  greater  deafness  and  precision,  he 
considers  it  necessary  to  describe  the  rothliegende  and  the  coal 
fetmation  under  separate  heads;  and  he  arranges  the  imbji^ct 
accordingly,  as  displayed  in  the  synoptical  table,  leaving  for  his 
third  and  last  division  the  account  of  the  occurrence  itnd 
distribution  of  the  series  in  general. 

It  is  obyious  from  the  structure  of  that  table,  that  coal  is  con«> 
sidered  by  him  in  a  general  point  of  vieto  as  a  member  of  th^ 
older  sandstone  or  rot  hetodtUegende  series:  and  so  far -he  conti- 
nues to  adhere  to  the  arrangement  of  his  predecessors.  But  he 
fjualifies  this  general  view  by  a  more  particular  one,  expressed 
in  the  following  words :  ^f  I  nave  throughout  my  present  exposi- 
tion considered  the  rothliegende  and  the  true  coal  tracts  (eigent- 
liche  steinkohlengebirge,  with  siUceouB  conglomerate,  slate-clay, 
and  bituminous  shale),  as  ttvo  very  closely  allied  formations,  but 
which  ought  nevertheless  to  be  distinguished  from  each  other. 
And  hence  in  my  descriptions  I  always  make  a  distinction 
betweenthe  true  coal  tracts,  and  thosesingie  beds  of  coal  that  occur 
incidentally  subordinate  to  the  rolliliegende/'  f    This  particular 

•  The  series  given  ab6ve  is  also  quoted  by  Mr.  Conybeare,  on  wfaidi  Uiat  goiilemaii 
tJbMrfes,  ^  If  we  look  among  these  rocks  for  the  lepresentatiTe  of  our  own  old  nd 
sandstoneii  it  must  be  sought  in  Now  1  and  f,  not  in  No.  U  ;  **  an  obsarvationin  nhidi 
I  perfectly  agree  with  him,  since  it  is  one  of  the  points  for  which  I  have  been  oontend- 
ing ;  in  conmmation  of  which  I  have  to  observe,  that  No.  I  and  2  of  that  series  do  in 
faoi  repfesent  the  Umett  portion  of  the  loAli^^de  of  Freiesleben. 

But  that  KaiBten's  group  is  to  be  considered  as  a  genenl  tfp  of  the  older  ittdtnnr 
seiies,  and  not  as  expressing  with  precision  the  order  of  suocessioa  thxou^iottt,  qmeais 
evident  from  the  introduction  of  trap  rocks  and  day  ironstone  under  Nos.  9  and  IGL 
The  two  principal  members  ot  the  series  are  first  expressed,  namdy,  the  old  red  sand* 
stone  by  No.  i  and  9,  and  the  coal  formation  by  No.  8  to  8.  Then  trap  and  day  iron- 
atone  are  noticed,  the  fimner  as  being  inddental  both  to  the  old  red  sandstone  and  to  the 
coal  formation,  and  the  latter  as  more  peculiarly  belonging  to  the  coal  formation.  With 
nspect  to  the  rothliegende.  No.  11,1  must  repeat  that  it  is  in  this  jMsitioii  f  term. 
<^minttng  the  uppor  portion  of  the  coal  measures,  where  interstratified  with  and  divided 
by  red  tandgtone  on  a  greater  or  smaller  scale  as  one  of  its  members.  And  lastly,  with 
xcoaid  to  the  wdsdicgende  Na  IS,  I  must  also  repeat  that  this  fonnation  had  been  aon- 
^2aed  as  the  uppermost  bed  of  the  older  sandstone  scries  by  most  Gecman  wiit^ 
until  Frdedeben  demonstrated  that  it  was  the  lowest  member  of  the  succeeding  alpina 
limestone  formation  (answering  to  the  English  magnesian  limestone),  thus  corresponding 
widi  the  calcareous  or  new  ooi^lomerate  of  England. 

+  I  nve  the  original  passaae  in  this  place.  ^'  In  meiner  {^egenwlUtigen  dantdlnng 
babe  im  jedecEcit  die  foimaluyn  des  lottiliflgeDden  vaad  die  ogentlidun  ttrinkohlfnge- 
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view,  however,  does  not  invalidate  his  general  position ;  namely,' 
that  all  the  true  coal  tracts  are  comprehended  in  the  older  sand- 
stone or  rothetodUlegende  series ;  an  arrangement  in  which  all 
German  geolorists  have  always  concurred.  This  state  of  the 
case  is  proveo,  not  only  by  the  sjrnoptical  table,  but  by  the 
words  or  the  author's  text,  from  which  I  subjoin  the  following 
extracts : 

.  Vol.  iv.  p.  179.  '^  It  is  quite  certain  that  the  bed  of  coal  near 
Opperode,  in  Anhalt,  lies  in  the  rothliegende,  and  I  must  affirm 
the  same  of  the  coal  near  Wettin,  both  from  my  own  observa- 
tions, and  from  the  accounts  of  others,  that  may  safely  be  relied 
on.  But  of  these  I  need  take  no  further  notice  in  this  place,  as 
I  mean  to  describe  them  in  distinct  dissertations  in  the  second 
appendix  to  this  volume." 

I  have  given  the  substance  of  these  descriptionliin  the  Annah 
of  Philosophy,  Aug.  1 822,  p.  8.7 — 89,  to  which  I  beg  leave  to 
refer  the  reader ;  and  in  relation  to  w^ich  I  will  here  only  add 
two  other  extracts. 

Vol.  iv.  p.  194.  ^^  The  rothliegende  extends  from  Hettstadt 
eastward  beyond  the  river  Saale ; "  and  ^^  nearer  toward  Wettin 
its  outcrop  is  covered  by  the  coal  tract  (naher  nach  Wettin,  zu,  wird 
sein  ausgehendes  von  steinkohlengebirge  bedeckty  And  p.  123, 
where  the  same  fact  is  related  in  the  following  words :  ''  I  have 
been  assured  that  beds  of  oolitic  limestone  have  been  met  with 
in  the  rothliegende  that  lies  below  the  Wettin  coal  seams  J'  This 
language,  than  which  none  can  be  more  explicit,  is  quite  consist- 
ent wim  that  of  Lehman,  who  speaks  of  the  rothliegende  as 
*^  la  base  sur  laquelle  sont  appuyes  les  lits  du  charbon  de  terre/* 
and  which  1  quoted  upon  a  former  occasion.'*'' 

Again,  vol.  iv.  p.  208.  **  The  coal  tracts  (steinkohlengebirge) 
(Situated  near  Beutben,  Pleiss,  and  Tr9ppau,  in  Upper  Silesia, 
near  Schweidnitz,  in  Lower  Silesia,  and  in  the  south-western 
and  north-eastern  portions  of  the  county  of  Glatz,  are  likewise 
ascribed  by  Vou  Buch,  as  well  as  by  later  writers,  to  the  forma- 
tion of  the  todtliegende.f  The  todtliegende,  however,  appears 
in  many  parts  of  those  countries  in  its  usual  form;  that  is,  desti- 
tute of  xsoal.'*  The  same  fact  is  repeated,  p.  190,  191,  with  the 
addition,  '^  Reuss  likewise  states,  that  considerable  beds  of  coal 

bilge  (mit  lueseloonglomerat,  schieferthon,  und  brandschiefer),  aU  zwey,' einander  xwar 
gams  nahe  stehcnde,  aher  dennoch  von  einander  zu  trennende  Jbrmaiionen^  betrachtet; 
daher  ich  such  immer  noch  eiiien  untendiied  zwischen  dem  wdterbin  zu  bochmbenden 
(unteigeondneten)  Yorkommen  einzelner  itHnhohlenJioetze  im  rothliegenden  und  zwischen 
dem  e^fftntUchen  steinkoMengehirge  annehme." 

♦  I  avail  myself  of  this  opportunity  to  notice  an  oversight  committed  in  transcribing 
the  account  of  the  lower  coal  fidd  near  Wettin  (not  I^Sbegiin,  as  stated  by  Mr.  Cony- 
beaie),  by  having  inserted  "rothe  todtliegende,"  instead  of  "rothes  thonartiges  lie- 
gendes,'*  u  the  lowest  bed  (No.  1 6)  observed  in  that  coal  field.  The  error,  however,  is 
of  no  real  importance,  since  the  expression  signifying  an  argillaceous  bed  of  the  rothUe* 
gende,  it  amounts  to  the  same  thing. 

t  «<  Von  Bttch.    Mineialogical  J>eMaipt]on  of  Landeck.*' 
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oocur  ia  the  todtlie^nde  in  Bebeima,"  *  And  tbe  same  obser- 
vation is  to  be  found  in  vol .  i.  p.  4&t 

.  Yet  with  all  these  facts  berore  him^  Mr.  Conybeare  assures  os^ 
"  that  the  plan  of  Freiesleben's  ivork  does  not  extend  to  the  cod 
formation^  properly  so  called.'*  And  why  i  Because  that  autiior 
has  made  a  distinction  between  the  single  beds  of  coal  that  occur 
incidentally  subordinate  to  the  rodiliegende,  and.  the  continuous 
coal  tracts.  With  equal  justice  might  it  be  said^  that  the  plan 
of  a  writer  on  the  north-east  of  England  did  not  extend  to  the 
coal  formation^  properly  so  called,  because  a  distinction  was 
made  between  the  smgle  beds  of  coal,  incidentally  disposed  in 
the  carboniferous  limestone  of  that  tract,  and  the  continuous  coal 
measures. 

I  think  it  needless  to  repeat  in  this  place  what  I  have  already 
stated  in  former  communications  concerning  the  occasional 
juxta-position  of  the  old  red  sandstone  and  the  coal  formation^ 
as  well  as  concerning  their  association  with  limestone,  porph3rry; 
and  trap,  respectively. 

There  is,  however,  one  part  of  the  German  description  (ad- 
verted to  above,  p.  325)  that  requires  distinct  notice,  smce  from 
the  language  employed,  it  has  probably  given  rise  to  considerable 
misapprehension.  It  is  where  it  is  said,  that  a  formation  of  - 
coaly  shale  or  coal  is  interposed  in  some  districts  between  the 
rothliegende  and  the  subjacent  tracts  of  clayslate  and  greywacke^ 
or  porphyry ;  particularly  in  certain  parts  of  the  forest  of 
Thuringia.  This  representation  seems  to  imply  nothing  more 
than  that,  in  the  general  expanse  of  the  carboniferous  series,  a 
part  of  the  coal  formation  is  itself  in  particular  quarters  in  con- 
tact with  transition  or  primary  tracts.  Yet,  even  in  these  cases, 
rothliegende  is  said  to  form  the  basis  of  the  coaly  shale  or  coal. 
See  e.  g.  th^  account  of  the  coaly  shale  near  Goldlauter,  in  the 
Upper  Tr(^berg,  near  Breitenbach,  and  other  places,  which 
indeed  are  considered  by  Von  Hoff  and  Jacob  as  belonging  to 
the  coal  formation  (Freiesleben,  vol.  iv.  p.  142—169).  See  also 
the  local  occurrences  of  coal  in  various  parts  of  the  Forest, 
(lb.  p.  179 — 191.)  In  several  of  these  cases,  both  limestone 
and  porphyry  are  associated  in  the  series. 

The  preceding  references  and  extracts  from  Freiesleben  have, 
I  conceive,  clearly  proved,  that  the  rothetodtliegende  series  of 
the  Germans  is  the  representative  of  tbe  carboniferous  series  of 
the  English.  And  no  where  can  I  find  any  evidence  in  that 
author,  by  which  it  could  be  shown,  that  the  rothetodtliegende 
series  has  any  connexion  beyond  that  of  juxta-position  with  the 
weissliegende ;  a  fon^ation,  which,  corresponding  both  in  phy- 
sical characters  and  in  relative  position  >vith  the  calcareous  or  ' 

*  ''  Reu88.     Mineralo^che  und  Bergmannische  Bemerkungen  uber  Bohmen." 
^  j-  In  stating  thtt  Von  Buch  and  Roiss  refer  the  true  ooal  tracts  of  Silesia  and: 
Bohemia  to  the  iodtliegende  fonnation,  it  is  the  intention  of  Freiesleben  to  show  tfurt    * 
they  belong  to  the  first  floetz  or  carbonilbRMis  series,  incwitradialinctioii  to  fbniMtloM 
of  coal  of  fiter  origin  (e.  g.  wood  coal)  also  found  in  those  coontriey* 
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iMW  conglomerate  of  EneUnd,  oaa  alone  be  oonBidered  as  forai* 
ing  the  nrst  member  of  3ie  succeeding  series ;  natfiely^  of  the 
grpseous  and  saliferous.  The  weissliegende^  however^  has,  as 
weady  remarked,  been  sometimes  called  rothliegende  by  some 
Qermaa  writers,  and  this  misapplication  of  the  term  has  thus 
abo  led  to  a  oonfosion  in  description,  which  really  does  not 
•list  in  nature.  And  here,  perhaps,  Mr.  Conybeare  itiay  find 
one  of  the  sources  of  tibie  misconception  into  whioh  hue  has 
fallen* 

From  all  that  has  been  stated,  it  is  evident  that  Freiesleben 
affords  no  support  whatever  to  the  position  of  my  opponent ; 
namely,  that  the  rothetodtliegende  is  the  equivalent  or  the  eel* 
careous  or  new  conglomerate  of  England ;  and  that  which  is 
attempted  to  be  derived  from  the  sections  of  Keferstein  must, 
for  the  same  reasons,  appear  invalid.  The  order  noticed  there 
in  ascending  is,  it  seems,  I.Coal  formation;  2.  Porphyry; 
3*  Rothliegende;  4.  Alpine,  or  lower  limestone  formation; 
6.  New  red  sandstone."*^ 

Upon  this  section  I  have  to  observe,  in  the  first  place,  that 
the  weissliegende  or  new  conglomerate  being  by  Freiesleben 
included  in  Uie  alpine  or  lower  limestime  formation,  I  presume 
it  is  so  included  in  No.  4  of  this  section ;  and  consequently  that 
the  rotUiegende  No.  3  cannot  be  intended  by  Keferstein  to  be 
ita  iwresentative.  And,  in  the  second  place,  Freiesleben  havinjg 
elearly  shown  the  porphyry  and  coal  to  be  comprehended  in  his 
genoral  rothliegende  senes,  the  term  rothliegende  applies  to  the 
uppe^[most  beds  of  the  coal  formation  as  well  as  to  the  lowest 
bed  of  the  carboniferous  series.f  To  exhibit,  therefore,  the  coal 
'  formation,  porphyry,  and  rothliegende,  in  the  above  order,  as  a 
type  of  the  general  series,  is  manifestly  an  imperfect  mode  of 
fSpresenting  their  mutual  relations ;  since  the  rothliegende  (as 
has  been  shown  firom  Freiesleben)  is  found  alternating  with  por* 
ph]rry  below  the  coal  formation,  and  the  coal  formation  itself 
occurs  also  alternating  with  porphyry.  The  fact  appears  to  be 
that  in  the  section  adverted  to  above,  Nos.  5  and  4  (uie  latter  of 
whidi  comprehends  also  the  new  conglomerate  as  the  lowest 
member)  constitute  together  the  saliferous  and  gypseous  series ; 
while  Nos.  3,  2,  and  1,  belong  to  the  carboniferous  series,  yet 
displayed  in  a  manner  that,  so  far  firom  being  luminous,  conveys 
onl^  an  imperfect  idea  of  tiie  general  subject.  Of  the  two,  the 
senes  presented  by  Karsten,  though  by  no  means  coniplete  (and 
firom  which  the  weissliegende  must  be  excluded),  is,  as  a  general 
t¥pe  of  the  rothetodtliegende  formation,  superior  to  that  of 
Keferstein.  Hasty  generalizations  and  forced  constructions, 
instead  of  promoting,  tend  rather  to  retard  the  progress    of 

•  I  qnste  bam  iit>  Conylmn^  not  having  myidf  yH  teen  KeftrHeiii't  mmaixi.  I 
mmmm  tiiMe  maaam  tte  eon^Otd  nubcr  firam  the  leonded  obeemti0Ds  of  otfami  tfais 
isSi  mttp^  TwsitchM  condntod  by  thit  pwthor  himolfc 

f  See  the  peoedisy  MmdDi  sad  Doctt  w  Ab  hfisd* 
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•oi^oee ;  tod  correct  approadmaiioiiB  oaa  only  be  prodiioed  by 
^lose  comparisonsi  and  a  careful  attention  to  those  details  that 
are  but  too  often  overlooked.  * 

.>  Mr.  Conybeare  has  promised  to  produce  detailed  quotatbos 
from  liCdiRian,  Karsten,  Von  Buch/Von  Humboldt,  FreieslebeDi 
Von  Raumer,  D'Aubuisson^  and  Keferstein  (I  plaoe  these  names 
nearfyui  chronological  order),  all  of  which  shtul  concur  in  proY« 
faDgp,  that  the  great  mass  of  the  rothetodtliegetide  occupies  a  pe»i* 
tiQu  superior  to  the  coal  measures.  Now,  supposing  eyea  tft«it 
tliis  were  the  case,  it  could  be  of  no  avail  to  the  argument  of 
a»y  opponent,  as  rothetodtliegende  does  not  signify  the  new 
conglomerate  k  It  is  doubtless  owing  to  such  a  prepossession  in 
tb6  mind  of  that  gentleman,  that  he  has  ventured  to  assert  thai 
the  whole  of  the  rothliegende  (with  its  beds  of  limestone  and 
teiphyry),  extending  from  the  Hartz  to  the  Petersbei^  on  the 
^Danks  of  the  Saale,  is  in  a  position  superior  to  the  coal  forma* 
tACNa.  I  must,  however,  take  the  liberty  of  observing,  that  thii 
statement  appears  wholly  unjustified,  being  an  imvernon  of  the 
ftict,  and  decidedly  at  variance  with  the  detailed  descriptions 
and  general  scope  of  Freiesleben's  work. 

My  opponent  seems  to  have  been  misled,  and  to  have  adopted 
"  this  notion,  partly  by  nusconceiving  the  true  import  of  a  term, 
end  partly  by  taking  an  imperfect  view  of  the  series  conneeted 
'  with  the  co^  in  the  lUefeld,  Opperode,  and  Petersberge  districts. 
In  the  first  of  these,  which  ranges  to  the  south-east  past  Ndu-* 
Madty  the  constituent  members  appear  (so  far  as  tbey  are 
exposed)  arranged  in  the  following  ascending  order  :* 

\,  Coarse  grained  rothliegende,  becoming  gradually  finer. 

2.  Fine  grained  rothliegende. 
'  3.  Cbmmon  indurated  clay. 

4.  Floor  shale. 

d»  Coai,  divided  by  intervening  shale  into  three  layers,  10,  8, 
and  6  inches  thick  respectively,  forming  altog^er  a  seam  30 
inches  thick. 

6.  Roof  shale. 

The  roof  shale  and  floor  shale,  as  well  as  that  which  divides 
the  coal  seam,  contain  impressions  of  ferns  and  reeds. 
.7.  Tliin  slaty  indurated  clay. 

8.  Trap,  for  a  short  distance,  which  is  partly  amygdaloidal. 

9«  Porphyry,  extensively,  in  abrupt  clifis,  and  in  mounl^n 
Btasses* 

10.  Rothliegende* 

The  real  purport  of  the  term  rothliegende  in  this  series  has 
Wn  already  explained ;  and  I  need  here  only  add,  that  the 
group  (being  succeeded  by  tiiie  weissliegende  or  new  condone- 
rate,  and  the  cupriferous  marl  shale),  gradually  thins  onto  the 
eaatward,  imtil  m  the  district  of  Qnestenberg,  the  weisshegetide 

.  •  6ce  Fzfifldebai,  voL  rr.  p.  176—176,  and  alff^  p.  146,  141$  Mknriis  vrI«  i^ 
F.43,44. 
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ccHnes  id  direct  contact  with  the  transition  tract;  so  that  in  fact 
there  is  no  visible  connexion  between  the  carboniferous  rocks  of 
Ihlefeld  and  Neustadt,  and  the  old  red  sandstone  which,  pro- 
ceeding from  the  Stollberg  territory,  ranges  through  Sangernau« 
sen  and  Mannsfeld,  and  thence  to  the  Banks  of  the  Saale.  But 
supposing  a  connexion  to  subsist  between  them  (which  is  not 
improbable),  though  concealed  by  the  newer  iloetz  formations : 
if  we  take  into  account  the  disposition  of  the  rocks  of  Ihle&la 
and  Neustadt,  the  ran^e  being  north-west  and  south-eagt,  and 
the  dip  south-west,  and  conceive  them  to  be  prolonged  in  the 
hne  oi  their  south-eastern  direction ;  it  becomes  evident,  that 
/they  must  be  all  in  a  position  superior  to  the  old  red  sandstone 
of  Sangerhausen  and  Mannsfeld,  yet  belong  nevertheless  to  the 
same  series.  On  the  other  hand,  the  coal  formation  at  Oppe-^ 
jrode  appears,  from  the  description  of  Freiesleben,  to  extend 
eastward  to  Meisdorf,  and,  perhaps,  as  far  as  Endorf,  if  not 
further,  and  to  repose  in  that  direction  on  the  old  red  sandstone, 
which  in  its  progress  to  the  westward  gradually  thins  off.  The 
relative  position  of  the  Petei^sberge  coal  tract  has  b,een  alreiady 
clearly  explained.  For  its  description,  as  well  as  that  of  Oppe- 
rode,  see  the  Annals  of  Philosophy,  Aug.  1822,  p.  87^-89. 

Let  us  now  admit  my  opponent's  construction  of  Freiesleben, 
in  the  tract  extending  Jrom  the  Hartz  to  the  Petersberge  on  the 
Banks  of  the  Saale,  taken  in  a  descending  order,  and  see  to  what 
it  leads : 

1.  The  rothUegende  is  the  new  conglomerate.  It  is  covered 
by  the  weissliegende  or  calcareous  conglomerate. 

N.  B.  From  this  it  would  appear  as  if  the  German  series 
possessed  a  supernumerary  new  conglomerate."*^ 

2.  The  rothhegende  contains  beds  of  porphyry,  also  beds  of 
limestone,  also  single  beds  of  coal. 

N.  B.  Impressions  of  monocotyledonous  plants,  considered  as 
characteristic  of  the  true  coal  formation,  appear  in  this  associa- 
tion. 

3.  The  whole  of  these  are  in  a  position  superior  to  the  coal 
formation,  properly  so  called,  which  belongs  to  a  different 
series. 

4.  The  plan  of  Freiesleben's  work  does  not  extend  to  Ihe  coal 
formation,  properly  so  called. 

N.  B.  Yet  the  plan  of  Freiesleben's  work  does  extend  to  the 
transition  tracts,  upon  which  the  rothUegende,  in  its  lowest 
position,  is  described  as  reposing,  and  into  which  it  in  a  manner 

Saduates.    Therefore,  if  we  were  to  combine  these  two  views, 
e  carboniferous  series  would  seem  to  be  excluded  from  the 
^geological  succession  altogether.    Yet  it  is  admitted  that 

•  The  general  dmacter  of  the  wassliegeiide  is  that  of  a  calcareous  conglameiate,  but 
it  not  unfrequently  appears  as  a  H/ic<roif»' conglomerate.  Hence,  thoi^  sufficiently 
Uttingimhed  ^f  vther  ^racfert,  it  has  been  sometiin^  confounded  wiu  the  rothfie- 
grade. 
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6.  True  coal  formations  do  occur  in  the  districts  of  Ihlefeld, 
Opperode,  and  Petersberge ;  beside  those  which  are  found  in 
Upper  Saxony,  ^ilesia,  Bohemia,  Thuringerwald,  8tc. 

Now  if  we  are  to  consider  the  coal  formation,  properly  so 
called,  and  the  carboniferous  series  in  general,  as  excluded  from 
the  plan  of  Freiesleben's  work  (and  as  a  necessary  consequence 
from  the  works  of  Von  Buch,  Reuss,  Von  Raumer,  &c.  also) ; 
I  should  wish  to  be  informed  in  what  book  or  books,  and  in 
%hat  specific  form  of  words,  any  description  of  the  carboniferous 
series  of  Germany  is  to  be  met  with  ? 

Contrast  these  inconsistencies  with  the  following  simple  view 
of  Freiesleben,  extending  from  the  Hartz  to  the  Banks  of  the 
Saahy  taken  in  an  ascending  order,  and  for  the  abstracted 
detapls  of  which  I  refer  to  the  descriptions  given  in  the  AnnaU 
of  Philosophy,  Aug.  1822,  p.  83— 9J. 

1.  The  rothliegende,  in  its  lowest  position,  reposes  on  the  tran- 
sition tracts,  into  which  it  graduates  in  a  manner. 

N.  B.  It  thus  represents  the  old  red  sandstone  of  the  English, 

2.  The  rothUegende  contains  incidentally  single  beds  of  coal, 
al&o  beds  of  limestone,'  and  beds  of  porphyry. 

N.  B.  Impressions  of  monocotyledonous  plants  occur  in  asso- 
ciation with  the  coal. 

3.  The  preceding  form  the  basis  of  the  coal  formation,  pro- 
perly so  called. 

4.  The  coal  formation,   properly  so  called,  consists  of  the  • 
tisual  coal  measures,  which  alternate  with  beds  of  porphyry,  an^ 
bfeds  of  rothliegende  of  greater  or  less  extent  (the  latter  being  the 
redsandstoneof  the  higher  position). 

N.  B.  This  red  sandstone  of  the  higher  position  is  exclusively 
aesignated  by  Mr.  Conybeare  as  the  rothetodtliegende,  and  as 
the  first  mepiDer  of  the  saliferous  series,  in  direct  opposition  to 
the  general  language  of  Freiesleben.  The  remains  oi  monocoty- 
ledonous plants  occur  in  the  above  association ;  whereas  those 
of  dicotyledonous  plants  appear  in  the  gypseous  and  saliferous 
series. 

,  All  the  preceding  constitute  together  the  older  sandstone,  or 
rothetodtliegende,  formation  or  series. 

5.  The  weissliegende,  or  new  conglomerate,  overlies  the 
rothetodtliegende  series,  from  which  it  is  wholly  distinct,  form- 
ing the  first  member  of  the  gypseous  and  saliferous  series.  It 
contains  no  formation  of  coal,  nor  any  formation  of  porphyry.* 

I  think  it  needless  to  pursue  this  subject  further ;  persuaded 
that  the  explanations  already  given  of  the  expressions  ^^  the 
oldei*  sandstone,  or  rothetodtliegende  formation,"  on  the  one 
hand,  and  the  "  weissliegende  "  on  the  other,  may  supersede 

*  The  new  conglomerate  of  England  also  contains  no  formation  of  coal,  and  probably 
inme  of  potphtrry  ei^er.  I  have  given  my  reasons,  on  a  former  occanoh,  for  suggesting 
that  the  conglomerate  and  sandstone  associated  with  amygdalmdal  trap  in  Devonshire 
may  be  xefenble  to  a  much  earlier  era. — (See  Annalt  of  PhUoipphy^  Aug,  1888,  p.  94.) 
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tbe  necessity  of  fiirtfaer  comment.  Nor  sbotdd  I  have  been 
drawn  thus  rar  into  ccmtrorersy,  had  I  not  c<HHiid^red  the  exact 
determination  of  die  question  to  be  of  primary  impoctaneei  iik 
ascertaiaing  the  true  relations  of  a  portion  of  the  structttre  of 
the  ettrth. 

Since,  however,  the  term  rothetodtliegende  formation  hss 
•  been  productive  of  so  much  misappreliension  in  the  mibda  of 
foreigners,*  I  venture  to  suggest  to  German  geologists  theexpe* 
diency  of  abstaining  from  the  use  of  it  altogether.  By  whatever 
means  a  more  per^ct  harmony  might  be  established  between 
the  British  and  German  descriptions,  it  could  not  fail  to  redound 
to  the  advantage  of  science.  This  object  might  be  readily 
attained  if  German  writers,  adopting  in  part  the  language  cnT 
English  geologists,  would  for  the  future  express  the  group  by 
the  term  ^'  mrst  floetz,  or  carboniferous  series,''  instead  of 
"  rothetodtliegende  formation,''  and  the  individual  members 
(whenever  circumstances  will  admit  of  the  distinei  dmnen)  by 
those  (rf  '^  old  red  sandstone,  carboniferous  limestone,  and  toil 
formation."t  And,  in  like  manner,  both  countries  might  speak 
the  same  language  if  the  succeeding  group  were  designated  by 
the  expression  '^  second  floetz,  or  gypseous  and  salifeious 
series,"  and  its  individual  members  by  those  of  ^*  calcareous 
conglomerate,  lower  alpine  or  gypseous  limestone,  and  newjred 
sandstone,  formations. ' 

I  shall  close  this  paper  by  adverting  to  a  few  remarks  CQn«t 
tained  in  the  memoir  of  Mr.  Conybeare,  referred  to  aboyei 
which  require  notice,  being  connected  with  the  present 
question. 

1.  My  information  respecting  the  Portishead  case  was  derived 
from  the  "  order  of  superposition  of  strata  "  of  Prof.  Buckland. 
appeiided  to  Phillips's  Outlines  of  the  Geology  of  England  and 
Wales,  1818.  I  find  that  Mr.  Greeiiough  also  rested  on  the 
same  authority,  when  stating  that  imperfect  coal  in  thin  bedii 
occurred  in  the  lower  part  of  the  old  red  sandstone  (See  group. 
No.  22,  of  the  Gedogical  Map  of  England  and  Wales)*  But  the 
position  being  now  retracted,  the.  quotation  becomes  of  course 
mvaUd. 

'  2.  It  is  stated  by  Mr.  Conybeare,  that  ^^  the  coal  yearns 
which  occur  in  the  tract  of  the  carboniferous  limestone  are 
reduced  to  slight  traces,  which  have  never  yet  been  worked."  , 

Tliis  statement  does  not  correspond  with  the  representation 

*  B.  g.  Omaliufl  d'Hallojr,  who  has  enoneoiuly  applied  the  tenn  rothetodtliegaili 
to  eon^knoeratcs  bdongmg  to  the  gypseoui  and  saliferoiu  leries.— (See  that  aiitlm*a 
Oedbglcal  View  of  the  adjacent  Parts  of  France  and  the  Netherlands,  in  the  84th  vol* 
of  the  Joumal  dea  Mines.) 

-f-  Von  Raumer,  in  his  desciiptiott  of  the  carhoniferoos  series  of  Lower  SUesia,  the 
Qouiilgr  of  iUats,  and  part  of  Bohemia  and  Upper  Luaaiia,  avoids  the  expttiBioBf  roth- 
Bfgfiiwf,  todtfiMcode,^  and  zothetodtUegende  idtogether ;  designating  Ae  genend  series 
b¥  the  term  ^'  the  red  sandstone  (vother  aandstein)  fiKn»ti«u"*-<See  the  Anmh  itf 
PMw9%»  Oct.  lSSl,MidAjig»  i%^4 
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of  3>r.  B0Y16  in  Scptland,  from  whiob  it  aj^mmrs  that  Hho  greater 
number  of  the  Scotch  collieries  are  situated  in  that  portion  of 
the  tract  which  abounds  in  Umestone.*.^ 

According  to  that  author,  the  carboniferous  series,  designated 
by  him  under  the  general  term  of  terrain  du  gris  rouge^  or  I0 
^ande  formation  de  gri$  rouge,f  appears  to  be  arranged  in  the 
following  order  in  the  great  coal  tract  of  Scotland : 

1.  Old  red  sandstone.     Poudingues  et  gr^s  rouges  (in  a  restrict, 

ive  sense).J 

2.  Coal  formation.         Gr^s  houiller,  divided  into 

a.  Lower  portion.  Assises  inferieures. 

b.  Upper  portion.  Assises  superieures. 

c.  Uppermost  portion.    Assises  les  plus  superieures. 

The  old  red  sandstone,  as  the  fonndation  of  the  wholfe,  coife- 
tains  beds  of  tamp  and  felspar  recks,  (partly  porphyritic  and 
amygdaloidal),  with  which  it  also  alternates,  and  likewise  Bome 
beds  of  limestone. 

The  lower  portion  of  the  coal  formation  is  characterised  by  an 
inconsiderable  quantity  of  coal,  by  variable  masses  of  anthracite, 
bjr  beds  of  trap  and  felspar  rocks  (partly  porphyriticand  amygd»-  ^ 
loidal),  by  beds  of  Umestone,  and  by  sandstone  that  is  some- 
times of  a  reddish  hue. 

In  the  upper  portion  of  the  coal  formation,  the  trap  beds  aeem 
gradualty  to  disappear,  and  then  follows  only  a^ne  series  of  coal 
measures,  associated  with  numerous  alternating  beds  of  limestone. 
It  is  in  this  portion  of  the  coal  tract  that  the  greatest  numb^  of 
the  Scotch  colKeries  are  situated. 

The  uppermost  portion  of  the  coal  formation  is  distinguished 
by  the  absence  of  beds  of  limestone,  by  its  abundance  of  coal 
and  of  vegetable  impressions,  and  by  the  appearance  of  shells 
resembling  freshwater  species.  This  portion  of  the  tract,  which 
most  nearly  agi'ees  in  its  general  relations  with  the  great  coal 
fields  of  England,  is,  however,  of  rare  occurrence  in  Scotland, 
and  appears  to  be  confined  to  certain  parts  of  Clackmatinan- 
shire^  and  the  environs  of  Falkirk  and  St.  Andrew's.  Of  the 
Cla^manaanshire  coal  fields,  a  very  able  account  hum  been  given 
by  Mr.  Bald  in  the  Wemerian  Memoirs. 

Dr.  Boui§  dwells  in  particular  ou  the  numerous  beds  of  lime- 
stone tiiat  are  distribute<l  throughout  the  ^ater  portidn  of  the 
Scotch  collieries,  and  on  the  ^w  localities  in  the  coal  tract  in 
which  that  mineral  is  found  wanting.^ 

•  I  hare  bmSy  referred  to  Br.  Bou6*8  account  of  the  coal  fields  of  Beotiand  in  my 
Comparative  View  in  the  Annals  of  Philosophy ^  Oct.  189Y,  and  again  in  Aug.  ISSS. 

^  See  Essai  G^logique  sur  I'Eeosse,  n.  98—1 03 ;  also  p.  163,  362, 371 ,  Ac 

7  SiBe  its  description,  p.  )09 — 1 19  of  me  Essai  G^ologique  sur  TEcoisise. 

§  It  was,  I  presume,  nom  observing  the  intimate  stsite  of  association  ptevailing  among 
tbe.difl^ent  members  of  the  carbonifeious  seiiep  in  Scotland  (the  extreme  fundameotil 
part  only  being  free  from  coal,  and  the  extreme  highest  part  only  being  destitute  of  lime- 
ttoae),  thM  ^m&  JameBon  vnui  indRCBdtoibUbirtiieGenBaniiiellMdbyii^^     the 
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•  It  is  ifnpoftant  both  to  the  luid^d  proprietor  and  ibe  tmt^  to 
kaow^  thftt  raluable  i^amB  of  coal  do  somettmes  ocbtir  wHttn 
the  doiiiain  of  the  oarboniferous  limeatone ;  and  in  SeotianX!,  it 
iamaaifeet  that  the  limestone  and  coal  arei  frequently  found  in 
akematioD.  Nor  is  the  carbonifetous  limestone  of  the  north- 
east of  England  wholly  free  from  them,  as  shown  in  Mr.  Wincfa^l 
valuable  paper  ui  the  fovrth  volune  of  the  Geologfical'Transac- 
tipns.* 

I  have  upon  former  occasions  adduced  these  and  other  exam- 
ples to  shoW;  that  though  a  general  order  may  be  ever^  where 
perceived  in  the  arrangement  of  the  carboniferous  series,  yet 
that  this. order  is  subject  to  variation  in  detail  in  different  coun- 
tiiesy  and  even  in  the  same  tract  of  country.  Now,  it  being 
established  that  in  some  countries  the  carboniferous  limestone 
is  productive  of  valudide  seams  of  ooal ;  if  it  happen  in  another 
cooDtry,  that  the  carbomferous  limestone  is  almost  or  entirelj 
wanting,  and  the  old  red  sandstone  and  coal  formation  are 
thus  found  in  a  state  of  juxta-position,  why  shonldit  be  thought 

wMe  imder  «iie  great  head,  entitled  '^  the  first  floetz  sandstone,  or  old  red  tandttone  fyt" 
matioii."*  Api^ed  in  this  maimer,  the  expraaaion  is  emiivaloit  to  that  of  tfae^  oldiv 
first  floetz  sandstone,  or  rothetodtliegende  formation,"  of  the  (Germans,  and  to  the  *'''  first 
floetz  series,"  or  '^  carboniferous  series,"  of  English  geolo^sts.  These  collectiye  tenns, 
like  the  "  grande  formation  de  gres  rou^  "  of  Br.  Boue,  and  **•  the  red  sandstone 
ftwnntifln"  6f  Von  RwimeE,  an  bat  vanoas  modes  of  esprcasing  the  same  .MHiplcx 
idea.  The  one,  rightly  widezstood,  is  as  significant  as  the  other*  But  tba^subdiRrisioiiii 
adopted  by  English  geologists,  when  applicable,  render  the  subject  mare  distinct 

*  I  snbjoiii  the  following  extracts  from  Br.  Bou6*s  Essai  Gtolo^que  «ur  TEcosse,  in 
which  hbgenesal  new  of  the  coal  Ibrmatiin  of  Scotland  k  eziiibil^ 

P.  168.  ^^Les  asHtetinfirieuret  (du  gres  houiller}  sont  cacact^is^es  mr  nne  quaiv* 
tit£  peu  considerable  de  houille  souvent  seche,  par  des  amas  variables  d'anthnudte^  par 
des  coaches  trapp^ennes  et  feldspathiques,  par  des  calcaires  compactes  contenant  des 
eorpB  marias,  et  qoelquefois  par  des  gres  couge&tres." 

*'  Baf  s  les  assise*  supiHeures,  les  couches  trapptoaes  semUentdiqiaroitiey  at  U  n^y 
a  ^us  qu'une  belle  siric  des  gres  honiUers  associes  avec  des  calcaires  en  partie  compac- 
tes, enpartie  rendue  sublamellaires  par  des  debris  d*etre8  marins,  et  en  partie  mameit^, 
cmpft^tant  des  ooquillages  et  des  moreeauX'de  v^^ux."  * 

^'  On  observe  esppndant  encore  ^a  et  la,  des  depots  chachonneivx  oa  les  oalcams  pa^ 
raissent  manquer  entierement  ou  presqu*  entierement,  oii  les  impressions  de  fbugi^res  et 
de  plantes  mar^eageuses  monocotyl^dones  sont  extremement  abondantes,  et  oiiiiy  a  des 
lits  contoiant  des  ooquillages  voisins  de  certaines  bivalves  fluviatiles  ;  et  Pod  eat  amen^ 
k  soi»<;onner  d'apres  ces  caractere89  et  d'apres  les  analogies  g^agnMtiqiiaa,  qofil  loiit 
possible  que  cesdemieres  parties  fussent  les  portions  les  plus  supericures  de  cetta  graade 
deposition  houillere." 

FI  ISSL  ^  Les  amsea  aap^ricures  du  dowt  chaibanneux  formettt  piesqne  seules  pour 
le  mineur  le  v^itable  temon  houiller.  ei^ioitable  ;  n^anmoins  ceitMnea  putimf.  Mwa 
nous  dit,  m^ritent  d*etre  distinguees  a  cause  de  leur  manque  de  couches  calcaires,  leiir 
abondaaee  de  houille  et  d^impresnons  v%6tales  ^t  leurs  coquilles  fossQes  fluvia^es ;  ces 
demidrti  especes  de  depots  fort  oonsidMblea  en  Angleterre  sont  rares  en  Boikne,  et  je  ne 
puis  placer  parmi  eux,  que  certaines  parties  de  Clackmannaashtre  et  des  eaviioot  de 
FaQmrk  et  de  St.  Andrews,  sans  vouloir  aucunement  leur  assigner  une  place  exacte.*' 

P.  9AS.  **  Bans  la  s^rie  houillere,  nous  avons  surtout  insist^  sur  la  quantite  consider- 
able de  touches  decakaire  a  encrinesi{ueeanteTment  Is^plupari  deshouilHresJEcossaiscs^ 
et  sur  le  petit  nombre  de  localites  oii  les  calcaires  venaient  a  manquOT  presqa*  antidre* 
ment,  et  oii  Ton  apercevait  quelques  coquilh^ges  fluviatUes." 


*  See  NolM  to  Cuviar's  Zuay  on  the  Theory  of  the  Earth,  Third  Editieii)  p.  SflT. 
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improbable  that  tibe  old  red  aandBtone  itself  sboijild  qontwi  ia<^i?r 
dentally  single  beds  of  coal?  Applying  this  obfiervation,  thi9 
single  beds  of  coal  adverted  to  by  Freiesleben  a^  lying  in  ih^ 
rothliegendoy  in  contradistinction  to  the  continuous  cpal  tract, 
ivill  be  found  to  imply  nothing  more  than  the  distinction  now 
taken. 

It  follows  from  all  that  has  been  advanced,  that  to  lay  down 
rigid  rules  with  respect  to  the  details  of  any  particular  9ttie$t 
forming  part  of  the  structure  of  the  ^arth/  so  tha<t  they  should 
be  always  applicable  in  the  same  manner  in  differenlb.  covpstfieiif 
is  to  expect  nature  to  appear  in  shackles,  which  she  is  not  i^ 
the  habit  of  wearing.  The  prevalence  of  a  general  order  d 
succession  is  indisputable ;  but  no  less  so  is  the  variajUe  state  ki 
which  correlative  members  of  the  same  series  are.^sociaitedl 
together;  beiog  found  in  one  country  distinct  from,  and  in 
another  more  or  less  frequently  interstratified,  with  each  other. 
Of  this  truth,  the  members  of  the  carboniferous  series  affqid, 
many  illustrative  examples ;  while  the  limestone  forms  in  gjeneral 
the  great  connecting  link  between  the  fundamental  old  red  sand^ 
stone  free  from  coal,  on  the  one  hand,  and  the  coal  measures 
free  from  limestone,  on  the  other. 


When  on  the  eve  of  tratismittiug  the  preceding  pages  to  the 
press,  the  Armah  of  Philosophy  for  March,  1823,  arrived,  contain-  ' 
mg  the  continuation  of  Mr.  Uonjrbeare's  interesting  memoir.  >  I 
perceive  no  reason  to  alter  anv  thing  that  I  have  wntten,  profess^ 
ing,  as  I  do,  to  have  faithfully  expounded  the .  positions  of 
Freiesleben ;  position^  quite  in  accordance  with  analogous  rela-* 
tions  in  Great  Britain.  It  is  for  those  geologists  who  advocate 
doctrines  in  oppositicm  to  demonstrate  their  fallacy.  Here, 
however,  I  cannot  avoid  complaining  that,  while  the  authority 
of  Freiesleben  is  repeatedly  appealed  to  in  the  course  of  tibis 
controversy,  his  distinctions  are  not  only  frequently  suffered 
to  pass  without  due  attention,  but  his  statements  are  tried  by  a 
language  in  a  great  measure  foreign  to  his  own.  The  work  of 
Freiesleben  should  be  judged  not  partially,  but  as  a  consistent 
whole,  taken  all  together. 

With  great  respect  for  my  adversary,  as  well  as  for  Prof« 
Buckland,  I  cannot  surrender  my  opinion  of  tlie  accuracy  of  a 
writer  (without  ample  proof  to  the  contrary),  who,  during  a  resi* 
dence  of  seven  years  in  a  country,  made  its  geological  I'elationa 
an  express,  object  of  his  study ;  comparing  them  also  with  those 
of  analogous  tracts  in  other  parts  of  Germany,  both  by  his  own 
researches,  and  those  of  otner  naturalists.  The  opinion  attri* 
buted  by  my  opponent  to  Von  Humboldt  (an  illustrious  name^ 
and  carrying  weight  with  it  on  any  subject),  will  not,  I  appre* 
hend,  on  due  examination,  be  found  at  all  discordant  witn  tb^ 
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tifltteilieiitfl  of  Fi^esleben  *  That  of  Dr<  Bon^,  expressing  Ihat 
what  is  exclumehf  eall^  rothetodtliegende  by  Mr.  Conybeare, 
is  not  the  dd  red  sandstone  of  English  geologists,  will  be  readily 
acceded  to,  since  the  former  constitutes  in  fact  (with  the  excep- 
Itoii  of  the  weissUegende)  the  upper  part. of  the  isarboniferous 
series  of  Freiesleben ;  but,  let  it  be  remembered^  this  is  only 
edepait  of  the  question,  and  not  inconsistent  wi^  the  general 
Tiew  of  that  author.f*  The  account  given  by  D'Aubuisson 
also,  tiiongh  insufficient  in  several  respects,  is  not  incompatible 
with  ^s  view,  by  whom  indeed  the  rothetodtliegende  is  ex« 
jfremHf  referred  to  the  same  formation  as  the  terrain  houiUer, 
eomposine  the  principal  part  of  its  mass.;);  The  language  of 
Bendant  nkewise  is  of  a  similar  import,  who  also  expressly 
Ascribes  the  rothliegende  in  question  to  the  same  series  as  the 
Mrb<Muf<^tts,  designating  the  latter  by  the  general  term  of  the 
reS  iandstwiefortnation,  and  comparing  it  with  that  of  Scotland 
a»describ^d  by  Prof.  Jameson,  Dr.  Mac  Culloch,  and  Dr.  Bou6.§ 
On  this  subject,  Mr.  Conybeare  observes,  **  whether  it  (namely, 
tiie  rothetodtliegende  exclusively  so  called  by  him)  be  more  pro- 

iierly  referable  to  the  upper  part  of  the  carboniferous,  or  the 
ower  part  of  the  saliferous  series,  is  a  distinct  question,  on  which 
much  division  of  opinion  exists,  and  which  is  after  all  not  very 
materiaL  I  have  endeavoured  to  compromise  the  matter  by 
treating  it  as  an  intermediate  link  between  them."  I  cannot 
•nbscribe  to  this  doctrine.  There  can  be  no  compromise  upon 
a  questkm  of  truth  and  error ;  nor  can  it  surely  be  deemed  imma-* 
ttnal  to  winch  series  the  rothliegende  in  dispute  belongs,  if  we 
]rfaot  ft  jvcit  value  on  a  correct  knowledge  oi  the  respective  rela- 
tions or  the  two  series.    My  surprise  is,  that  any  division  of 

•  A  leff^rfBcC)  howefer,  to  tbc  Campfuwlive  Vww  taJken  by  that  di«tinsw«ibwi  Mtifr- 
illiit  of  the  Eng^iah  and  Continental  floetz  formations,  will  at  once  show  that  it  is  defi. 
^kfoX  in  several  important  particulais.— (See  D*Auhuis8on,  Traits  de  Geognosie,  vol.  ii. 

^«».) 

f  to  JH*  Bon^  in  voL  iv,  oS  the  Wemerian  Mempinb 

X  See  Traiti  de  G4o^osie,  vol.  ii.  p.  252.  '^  Le  gres  rouge,  que  nous  appderona 
^h  houiUer,  le  terrain  a  houille  en  faisant  partie,  repose  immediatement  sur  le  terrain 
idbnHlf  on  inteimediare.'*  P.  263.  ^'  La  grande  formation  de  grit  houitUr  le  diviae^ 
loli  wnvfpabiement  en  deux  paxtieB ;  Tune  comprend  le  terrtdn  howUUr  piopieinQnt 
dii  ;  et  Pautre  le  grss,  appeie,  dans  la  Thuringe,  gr^  rouge^  avec  ses  couches  vubor- 
dpnnles:  mais  tout  en  distinguant  ces  deux  parties,  nous  remarquerons  qu'elles  appar- 
tKBBent  k  Is  mimeJbrmaHoni  et  quoique  le  terrain  houiller  soit  le  plus  soavent  au  det* 
9»ua%  il  Int  Mshre  quelquefois  d'etre  cntremeU  et  mtooe  d'etre  mperposl  au  grea  rouge.** 
^nd  p.  306.  ^'  lie  gres,  masse  prindpale  du  terzain  houiller, /Treiu^  souvgfU  une  grands 
^endOHy  «n  abandonnant^  au  moins  en  majeure  partie,  la  hooille  avec  Pargile  shisteuse 
qui  l^vdope,  et  fl  oonstitue  des  terrains  d'une  grande  etendue.  II  a  ^  prindpalement 
'  dMSfvl  en  Thuiinge,  ou  il  est  coimu  sous  le  nom  de  rothetoddiUgmde*  Wexner  le 
IMVpe  grit  r9uge^  par  suite  de  sa  couleur  habituelle  dans  ce  pajrs." 
"\  See  e.  s.  the  extract  from  that  author's  Travels  in  Hungary,  inserted  in  the  14th 
immber  tS  &  Edinburgh  Philosophical  Journal,  in  particular,  p.  269,  and  27S ;  and 
IMcegenenlly,  p.  967—^273,  which  convey  a  dear  account  of  Uie  gfolngjca]  wJationsof 
H^  ftvf/r  r*"^''tirtj  Hi  wdl  as  of  that  <^  Italy  (at  Graotola  on  the  Lago  Maggiiure). 
InWjrCTHfli  ^  pttchstene  is  associated  with  porphyry,  red  sandstone,  and  conglome* 
t&ty  mivMe  0f  wUdi  are  xefened  to  the  caihoniisrous  series. 
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ODmion  should  eadst  after  the  detailed  expoaition  of  Fr^^abiH^ 
waich  tended  to  reconcile  all  difierences;  and  that  fre^Uur 
weight  should  not  have  been  attached  to  the  judgment  iia4 
descriptions  of  that  author,  the  correcUiesa  of  wb^ch  upon  othtf 
subjects  has  not  hastily  been  called  in  question.  Buthetbia 
as  It  may,  I  am  not  aware  that  any  German  yrriter  pveriooluded 
any  portion  .of  the  rothetodtliegende  formation  in  the  gypaeoua 
and  saliferous  series ;  while  many>  on  the  contiary,  did  comprvw 
hend  the  weissliegende  in  the  carboniferous  series.  The  iQtmiU 
position,  therefore,  assumed  by  my  antagonist,  is  in  opposition 
to  all  German  authority.^ 
The  propagation  of  error  is  sometirafes  as  rapid  as  simple.    A 

*  If  there  be  any  one  series  in  geology  mote  distinct  than  another,  as  constituting  in. 
itself  a  oomnlete  system,  whoUy  independent  of  preceding  and  subsequent  series,  tt  m 
fh»  oirboiwiirQus,  It  is  true  that  in  its  lower  Ibie  Qf  bonndaiy,  wMaanpoM^  U9«a 
transition  tracts,  we  often  hear  graduations  spoken  of,  as  taking  place  &m&  the  one 
series  into  the  other.  These,  however,  can  be  so  considered  omy  in  a  mineralogicai 
sense  (particulady  when  the  transition  sandstone,  one  of  the  later  memJben  of  that  series, 
and  the  fixst  floetz  or  old  red  sandstone  come  in  contact):  oettainly  not  in  a  g^giogUai 
sense ;  for  though,  in  the  first  place,  the  two  series  may  in  certain  quaitcn  be  in  a  (on* 
farmaWe  position, '  yet  if  the  Ime  of  apposition  be  exhmfned  thronf^ut  te  extent,  a 
gsnenl  uDconfbxmsbtU^  in  the  airangement  of  their  respective  stnta  wiU  bo  ffnsA  ta 
prevail,  &e  carboniferous  series  being  merely  adapted  to  the^S^rm  of  the  turjkcf  of  the 
transition  (or  primary,  as  it  may  happen) ;  and,  in  the  second  place,  the  transition  series 
n  oonunonly  distingidahed  by  a  oonidderable  variety  of  trilobites  and  other  oisanic 
xvmaais,  while  the  fiiat  floets  or  old  red  sandsttme  is  &ee  fmm  sudi  remains  |  md  the 
only  trnobite  that  I  am  acquainted  with  (beside  the  OniscitetDerbiensis  of  Martin)  af 
occurring  in  the  ca^booiferoua  limestone  is  a  distinct  species,  and,  I  befieye,  also  peca* 
liar  to  tlttt  limestone.* 

The  upper  confines  of  the  caibonifinous  series  are  also  equally  well  marked*  Ji. 
England,  the  calcareous  or  new  conglomerate  (the  first  member  of  thegypsooua  and  Mlir 
ferous  series)  is,  I  api>rehend,  invariably  found  in  an  unconlbmiaUy  ovedying  porition  ; 
in  some  quarters  piutially  overspreading  the  surface  of  the  coal  &]ds,  and  extending, 
thence  in  like  manner  to  the  carboniferous  limestone,  and  even  to  the  old  red  sandstone. 
The  weissfimnde  or  new  conglomerate  in  Germany  also,  with  its  cogmpanion  Ae  cupri- 
ferous marl  wale,  is  represented  by  Freiesleben  as  partially  overspreadmg  tihe  carbonife- 
Koas  series,  conforming  to  die  figure  of  its  surfiice,  fralowing  its  sinuosities,  and  sunonnd- 
ing  the  detached  portions  of  that  series  that  appear  in  isolated  hills;  being  also  in  cetddn 
quarters  in  contact  with  transition  tracts.  Hence  arises  a  variableness  in  the  range  and 
mp  of  the  weissli^nde,  which  are  sometimes  conformable,  sonietimes  unoonfonnable 
to  the  disposition  dT  tiie  subjacent  members  of  the  carboniferous  series.  That  the  weiss* 
kigende  or  new  conglomerate  is  wholly  distinct  fiom  that  series  is  also  proved;  1. 1^ 
its  several  affinities  to  the  cupriferous  marl  shale ;  and  8.  By  its  being  wected  in  come 
mon  with  that  shale,  and  wim  the  lower  aljpine  limestone  in  j;eneral,  and  the  lapcbstein 
in  paiticnlar,  by  various  disturbances,  which  do  not  extend  to  the  carboniferous  wrisB 
bfneBth.-^See  e.  g.  Freiesleben,  voL  iii.  p.  51,  et  seq.  and  jp.  939,  et  teq. ;  also  vcL  iv. 
p.  91—^1.) 

■4  may  here  remark,  that  in  one  respect  there  is  a  marked  difference  between  the  com- 
position  oi  the  adcareous  or  new  conglomerate  of  England,  and  that  of  the  weisdiegendt 
of  Germany.  In  the  former,  roundM  and  angular  fragments  of  limestone  are  very  eom« 
mon,  and  frequently  predominant ;  while  in  the  latter  they  axe  of  rare  ooeunreooe;  Bo<fa 
coi^omerates  thus  bmr  a  dose  relation  to  the  carboniferous  series  on  ^^lich  thqr  refpect- 
hrtky  repose,  and  from  whose  detritus  tiiey  were  principally  derived ;  the  mneslone 
frequenuy  prevailing  in  tiie  Britidi  carboniferous  steies,  ana  bemg,  comparadvcfy  ipsak- 
ing,  oxAy  incidental  in  the  Qtaaaotax. 

■      ■II  ■  ■ '     ■  ■■  I  ■   -  ■■'  I     ...—  ..■■   -  II.   -  I  I  I       I  I       I       ■— .»>Mfc»«i^,^» 

•  It  is  the  tubereolated  spedes  depicted  in  pi.  4,. fig.  19,  of  Braagniart'fl  valuable 
Hittoire  Naturdle  des  Trflobiteo,  derived  from  the  PubHn  limestone.  I  Ibnnd  iam 
nedmena  of  the  same  trilobite  in  the  Hend^  limestone. .  Mr.  Miller  bai  ohaervad  It 
likewise  m  the  limestone  of  Cork  and  Brittol.    It  has  been  met  idth  »ho  Hiddmtany  la 

the  oytoDifinosi  liBMQDe  «f  9th«  p^ 
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jdclgment  is  pronounced  by  a  name  of  celebrity ;  it  is  adopted 
and  repeated  by  other  names,  perhaps  of  equal  repute ;  and  thus 
Ihat  ^hich  was  originally  a  mistake,  becomes  a  nile  established 
by  amtbority.  But  on  recurrmg  to  first  principles,  the  error  is 
discovered,  and  truth  at  length  prevails. 
.  To  conclude  in  the  words  of  Lord  Bacon,  *^  the  harmony  of  a 
science,  supporting  each  part  the  other,  is,  and  ought  to  l>e,  the 
trae  and  brief  connitation  and  suppression  of  all  the  smaller  sorts 
of  ol^ections." 


Article  !!• 

0»  ike  Cryitallim  Form  of  Ice.  By  James  Smithson,  Esq.  FRS. 
(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  Mnreh  4,  1829. 

I  HATB  just  seen  a  memoir  in  the  Annates  de  Chimie  et  de 
Physiaue  for  Oct.  1822,  but  published  abotit  a  month  ago,  on  the 
crystalline  form  of  ice. 

Mr.  Hericart  de  Thury  is  said  to  have  observed  ice  in  hexago- 
nal and  triangular  prisms ;  and  Dr.  Clarke,  of  Cambridge,  in 
rhombotdes  of  120°  and  60°. 

M.  Haiiy  supposed  the  form  to  be  octahedral,  and  so  did 
Rom6  de  r  Isle ;  and,  if  I  mistake  not  much,  there  is  in  an 
ancient  volume  of  the  Journal  de  Physique  by  Rozier,  an 
account  of  ice  in  acute  octabedrals. 

Are  these  accounts  and  opinions  accurate  ? 

Hail  is  always  crystals  of  ice  more  or  less  regular.  When  they 
are  sufficiently  so  to  allow  their  form  to  be  ascertained,  and 
which  is  generally  the  case,  it  is  constantly,  as  far  as  I  have 
observed,  that  of  two  hexagonal  pjrramids  joined  base  to  base, 
similar  to  that  of  the  crystals  of  oxide  of  silicium  or  quartz,  and 
of  sulphate  of  potassium.  One  of  the  pyramids  is  truncated, 
which  leads  to  the  idea  that  ice  becomes  electrified  on  a  varia* 
tion  of  its  temperature,  like  tourmaline,  silicate  of  zinc,  &c. 

I  do  not  think  that  1  have  measured  the  inclination  of  the  faces 
more  than  once.  The  two  pyramids  appeared  to  form  by  t!^r 
junction  an  angle  of  about  oO  degrees. 

Snow  presents  in  fact  the  same  form  as  hail,  but  imperfect. 
Its  fiakes  are  skeletons  of  the  crystals,  having  the  greatest  ana- 
logy to  certain  crystals  of  alum,  white  sulpnuret  of  iron,  &c. 
whose  faces  are  wanting,  and  which  consist  of  edges  only. 

In  spring  and  autumn ;  that  is,  between  the  season  oi  sndw 
and  that  of  hail,  the  hail  which  falls  partakes  of  the  nature  of 
both,  is  partly  the  one  and  the  other ;  its  crystals,  though  regu- 
lar, are  opaque,  of  little  solidity,  and  consist,  like  snovry  0f  an 
imperfect  uituon  of  grains,  or  smaller  crystals. 


I .  'J  I  <  ,'t  t. 
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Article  III. 

Acctnint  of  some  Specimens  of  BockSy  i^c.  from  Van  Diemavls 
Land,  and  from  Nmo  South  Wales.  By  N.  J.  Wimoh,  Eaq. 
Hon.MGS. 

(To.  the. Editor  of  the  Annals  of  Philosophy.) 

The  Literary  and  Philosophical  Society  of  this  phoe  has 
lately  been  presented  with  a  ccHisider^blenumber  of  minerals,  by 
llie  Rev.  T.  H.  Scott,  of  Whitfield,  colleeted  by  himself  in  Van » 
Dieman's  Land  and  New  South  Wales,  dnring  his  trayels  in 
those  distant  regions.  And  notwithstanding  duplicate  sneci- 
mens,  and  probably  many  which  were  not  duplicates,  haid  oeen' 

SVen'  to  the  Universities  of  Cambridge  and  Oxford,  tai  the 
eological  Society  of  London,  still  we  possess  a  sufficient  num- 
ber to  throw  considerable  light  on  the  structure  of  Australia. 
By  many  tlieorists  it  has  been  conjectured  that  these  lands  are 
oi  ihore  recent  formation  than  those  of  the  other  parts  of  the 
globe,  but  with  how  little  justice  such  an  opinion  has  been 
adopted,  the  following  brief  description  of  some  of  the  best 
defined  species  of  our  collection  will  evince. 

From  Van  Dieman^s  Land. 

1^  A  hard  slaty  sandstone  of  a  pale-brown  colour  with 
impressions  of  flustree,  resembling  those  of  Humbledon  WH, 
near  Sunderland.  Pectenites,  and  some  other  species  of  bivalve 
shell,  in  size  and  shape  like  a  hazel  nut.  from  a  hill  near 
Hobart's  Town,  800  feet  above  the  level  of  the  sea. 
.  Q.  A  ^ery  fine  grained  white  sandstone.  Near  Hobart'a 
Town.  If  in  sufficient  quantity,  this  must  be  a  valuable  material 
for  ike  purposes  of  building. 

3.  Coal,  of  the.  same. species  as  the  Newcastle  coal.  From 
Adventure  Bay,  eight  miles  distant  from  Hobarfs  Town. 

4.  Black  bituminous  shale,  with  spangles  of  silvery  mica,  atd 
slight  impressions  of  the  leaves  of  some  phsenogamous  plant. 
Above  and  below  the  coal  at  Hobart's  Town.   - 

6.  Limestone,  of  abrownish*grey  colour,  compact  texture,  and 
splintery  firaoture,  with  veins  of  white  quartz.  Eight  miles - 
north*west  of  Hobart's  Town.  Not  unlike  some  df  Ihe  beds  in 
our^nciinol  limestone  formation. 

..  6.  A  bluish  grey  trap  rock,  resembling  the  blue  nullstone^ 
nock  of  Andernach  on  the  Rhine.  Its  structure  is  cellular,  thei 
cellft  containing  minute  globules  of  black  obsidian,  .oceasionally 
coated  by  a  thm  pellicle  of  iron  ochre,  owing  tadecompoeiticfn.  * 
The  rocky  :part  is  easily  reduced  to  a  black  slag,  by  the  action 
of  the  Uowpipe,  and  wi&  the  addition  of  bO^ax,  melts  into«! 
pale  gre^n  slass  filled  with  air  bubbles.  The  dbsidiao  $0  reduced- 
withdifficiuty  inlo  a  brilliant  black  glass.    Masses  of  this  rock 


^  Mr.  Winck  &n  Specimens  of  Moeh,  i^t.         [MaTj^ 

are  found  on  stony  plains,  and  it  is  used  as  mill  stones  in  the 
colony. 

From  New  South  Wales. 

I  •  GoaI|  resembling  that  of  the  nordi  of  England. 

2.  Coal  shale,  of  an  ash-grey,  colour,  with  impressions  of  the 
leaves  of  some  ph»nogamous  plant,  probabljr  an  eucalyptus. 
These  leaves  are  lancedate,  from  four  to  six  inches  in  length, 
by  one  or  one' and  a-  hall  meh  in  breadth,  and  have  left  black 
bapemktm  on  the  stone. 

o.  Woody  minemlized  by  silez ;  the  interior  of  a  dark-bromi 
ddonr^  and  eom,pa^  texture,  the  exterior,  formed  on  the  st^^- 
woodjjpalt-brown,  and  containing  longitudinal  pores. 

4*  Old  red  sandstone,  of  a  dark  reddish-brown  colour,  and 
made  np  of  small  grains  of  sand,  and  silvery  mica^  and  envelop* 
ing  reonded  pebbles  of  white  quartz.    Pitt's  Aoo^hitheatre. 

o»  Gireyrwacke^  oonsisting  of  greenish«*grey  ckyslaie^  inclosing 
saMiIl  firq^ents  of  Ghesnui4)rown  flinty  slate,  and  specks  of  cat 
careoQs  spar.    From  the  hills  beyond  Batburst. 

6.  Ohhirite  sktte,  of  a  greenish-grey  colour  and  silky  lustre.. 
Finmi  the  same  hUlSk 

7.  Gneiss,  composed  of  white  felspar,  black  mica^  and  glassy 
quartz.    From  Cox's  riven 

8.  Granite,  consisting  of  fine  grained  white  felspar,  glassy 
quartz,  and  silvery  mica.    Near  Cox's  river. 

-  9.  Large  grained  granite,  chiefly  cou^osed  of  ftesh-red  felspar, 
wifili  glassy  quartz  and  silvery  miea.    From  Latwson's  Peak^. 
'  beyond  die  Blue  Mountains. 

10.  Epidote,  of  a  palcrgreen  colour,  and  gratnnlar  texture.     ' 

II  •  Felspar  porphyry,  of  a  yellowish  and  greenisb^whife,  wiik- 
dryslals  of  the  same  colour,  mixed  with  opakscent  qua^. 
ttwgmmt  of  a  rounded  mass. 

12.  Rock  crystal,  six-sided  prismatic  crystals,  of  a  sm<)ke» 
gny  tolotar,  tenxaaated  by  six-sided  pyramidis. 

13.  Qiy  iitDBfltone,  of  a  reddisb4irown  colour,  m  nodules. 
'  14.  Boff  iron  ore,  of  the  same  colour. 

16.  Bofey  of  a  bright*red  colour. 

16.  Iron  pyrites.  r  •' 

Rrom  the  eicianinatton  of  these  minerals  (provided  die  seiies 
be  complete),  the  conclusions  to  be  drawn  are^  tbat^  with  the 
efxc^ition  of  the  dikivium,  no  formation  more  recent  than  our 
magnesian limestone,  has-been  found  m  Van  Dieman's  land,  or 
oflMT  ifjal  formation  in  New  South  Wali^s.  *  That  the  mototedn 
lim^sione/old  red  sandstone,  greywacke,  porphyry,  claysbkt^ 
cUonte  date,  gneiss,  and  granite,  foUow  eacn  other  in  the  sattie: 
osito'of  siaecession,  as^is  Uie  case  in  oUier  parts  of  the  iiN)rtd;^ 
tlwl  no  ptenide  or  leoeni  lava  have  been  detected ;  and  tiMt  the 
nnatTeindrkable  phenomenon  is  the  existence  of  impressions  df 
Ifams  of  pfambgasaous  plsmts  in  {he  shales. 


1S8^]     Mr.Langmifk  i)mhe^€^gdaUM  ^jftlk  Maali.     3tt 

Aaxicu^  J^V. 

Oh  Reaumur* s  Experiments  on  the  Congelation  of  the  Metab. 

By  Mr.  J.  B.  jLongmire. 

(To  the  Editor  of  the  Anriah  of  Philosophy.) 

SIR,  AfrUS^  1883. 

Thk eTperimemts  of  ReMimtr^oncaiit^irony bisinutli^aiid  anti- 
mony,  lead  to  the  conclusions^  that  these  metals  expand  during 
congealation,  and  are  lighter  when  solid  than  when  fluid*  But 
as  sttcK  conclusions  sire  at  variance  with  the  general  law,  that 
heat  expands  all  bodies  whose  natural  stale  is  sdidity)  it  h^comtk 
important  to  show^  that  Reaumur's  experiments  do  aot  militate 
against  this  law. 

Reaumur  found  that  tile  metals  just  mentioned^  when  fluid, 
supported  bodies  specifically  heavier  than  themselves  in  the  solid 
state ;  so  that  they  shoulQ  have  contracted  in  melting,  and 
would  expand  again  in  cooling. 

A  tUmwg  body  is  li^htj^.  than,  the  fluid  that  supnorts  it^  piv^ 
vided  such  Jtuid  be  quiescent.  None,  however,  ot  the  mdted 
metals,  if  exposed  to  the  air,  have  the  requisite  degree  of  still- 
hess;  to  form  the  fluid; medium  for  obtaining  accnrate  specific 
Weights  ;  but  teast  of  all,  hate  cast-iron,  biamuth,  and  anttmony ; 
metids  that  cool  quickly,  and  thtt  are  in  violent  airitation,  when 
pasi^mg  down  lo.tbe  point  of  congealation.  Mupd  ieon,  lor 
insimce,  has  on  its  surface,  bright  glowing  waves^  twpUSf 
rtpsated  in  variable  situations  ;  the  hottest  parttclea  firom  bekfW 
fise  to'  the  sucfaee  in  these  waves  ished  laterafly  to  cool,  'and 
fvUle  th^y  sink,  others  ascend,  and  give  out  part  of  their  heat  t 
this.  Motion  is  reseated  till  the  iron  begins  to  consoUdate.  Ite 
other  metals  be«)re-mentioned  are  neariy  as  mudU  Astxurbed  itt 
cooling  as  fluid  iron  ;  hence  in  this  state  they  are  ail  too  m«ch 
agitated  to  determine,  with  accuracy  the  difference  of  dknaiy 
between  tiieir  solid  and  fluid  stales.  So  it  follows  that  Relm^ 
mur's  experiments  depending  on  the  aptitude  c^  those  mdtod 
metals  for  this  purpose,  are  inconclusive,  and  cannot  be  coosit 
deved  as  pvoving  any  thing  against  the  ffeaeral  law,  that  ttH 
hodiei^  imose  natural  state  is  solidity,  are  heaviest  in  this  alata^ 
imA  expand  <m  receiving  heat. 

>f>The  foroe  of  the  .ascending  pwrtides  in  the  snelled  tnetab 
bafdse-mentioaAd,  will  ^occtunt  tor  the  esttra  specific  weight  of 
tha  bodies  that  ih^y  support.  But  the  amount  of  the  aacentional 
force  is  not  determinable  ;  and  whether  these  metals  contract  4tf 
Mfiand  in  coojikig  is  not  yet  shown  by  experiment  Such  an 
eajprerifiieBtt  indeed  is  not  easily  perfoimea ;.  but  to  reconcik 
dentenslia^vely  the  oonge^atio»  of  these  metlds  with,  the  li# 
regmatin^  that  of  all  the  others,  is  a  desirable  and  important 
undertekuvg. 


« 

Article  V, 

Astrofumical  Observations,  1823. 
By  Col.  Beaufoy,  FRS. 

Bwhey  Heath,  near  Stanmore* 

LRtitado51o  S7'  44*3^'  Nerlfa.    Lrngkilde  West  in  tiin«  1'  90^3^'. 
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Article  VI, 

On  the  Uliimaie  Analysis  of  Vegetable  and  Asdmal  Substances. 

By  Andrew  Ure,  MD.  FRS  * 

The  foDowine  is  an  account  of  Dr.  Ure*s  process  and 
apparatus  for  Uie  ultimate  analysis  of  vegetable  and  tmimal 
compoundsy  as  described  in  this  paper.  The  French  chcunists 
who  liaVe  operated  most  with  peroxide  of  copper  in  the  analysis 
of  organic  substances,  being  aware  of  its  quick  absorption  of 
humidity  from  the  atmosphere,  direct  it  to  be  used  immediately 
after  ignition,  and  to  be  triturated  with  the  organic  matter  lu  u 
hot  mortar  of  agate  or  of  glass.  "  Yet  this  precaution,*'  Dr.  Ui^ 
observes,  ^'  will  not  entirely  prevent  the  fallacy  arising  frokn  the 
hygroraeftfic  action ;  for  I  find  that  peroxide  thus  treated  does 
aosorb,  during  the  long  trituration  essential  to  the  process,  a 
certain  quantity  of  moisture,  which,  if  not  taken  into  account, 
will  produce  serious  errors  in  the  analytical  residts.  It  is  better, 
therefore,  to  leave  the  powdered  peroxide  intended  for  research, 
exposed  for  such  time  to  the  air,  as  to  brin^  it,  to  hygrometric 
rapose,  tk€fB  to  put  it  up  in  a  phial,  and  by  igniting  100  gmins 
ot  it  in  a  proper  glass  tube,  sealed  at  one  end,  and  loosely 
dosed  with  a  glass  plug  at  the  o&er,  to  determine  the  propor- 
tion of  moisture  which  it  contains.  This,  then,  indicates  the 
constant  quantity  to  be  deducted  from  the  toss  of  weisht  which 
the  peroxide  suffers  in  the  course  of  the  experiment.  The  mortar 
should  be  perfectly  dry,  but  not  warm."  ^  * 

'<  Experimenters  have  been  at  great  pains  to  bring  the  vasioiis 
ocganic  objects  of  research  to  a  state  of  tliorough  desiccation 
bmre  mixing  them  with  the  peroxide  of  copper ;  but  this  piac- 

•  AbttnctedftvmthcFliiloiopliiaaTnni^^  PvtH. 
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tlce  introdoces  a  similar  fallacy  to  that  above  described.  ...... 

The  plan  whicb  I  adopt  for  the  purpose  of  desiccalioB  seems  to 
answer  very  well.  Having  put'  the  polrenileDt  aninal  or  vege- 
taUe  matter  into  short  phiala,  fiunisued  with  ground  ^ass  stop- 
pers, I  place  the  open  phials  in  a  lai^e  quantity  of  aaod  heated 
to  212^  F.  in  a  porcelain  capsule,  ana  set  this  over  a  siuface 
of  sulphuric  acid  in  an  exhausted  receiver.  After  an  hour  or 
more,  the  receiver  is  removed,  and  the  phials  instaiitly  stopped. 
liie  loss  of  weight  shows  the  total  moisture  which  each  of  tliem 
has  parted  with ;  while  the  subsequent  increase  of  their  weight, 
after  leaving  them  unstopped  for  gome  time  in  the  opea  air,  indi- 
cates 'die  amount  of  the  nygrometric  absorption.  Thibis  oonsO- 
quently  the  quantity  to  be  deducted  in  calculating  experimental 
results," 

"  Many  chemists,  particularly  in  this  country,  have  employed 
the  heat  of  a  spirit-huap,  instead  of  that  produced  by  the  com- 
bustion of  charcoal,  for  igniting  the  tube  in  which  the  mixed 
materials  are  [^ced.  I  have  compared  very  carefully  both 
methods  of  healing,  and  tind  that  for  many  bodies,  such  as  coal, 
and  resin>  which  abound  in  carbon,  the  flame  of  the  lamp  is 
insufficient;  while  its  application  being  confined  at  once  to  u 
small  portion  of  the  tube,  that  unifoTth  ignition  of  the  whole, 
dieairable  towards  the  close  of  the  experiment,  cannot  be 
Qbtained.*  I  was  hence  led  to  contrive  a  peculiar  form  of  fur- 
VMXfir  in  which,  with  a  handful  of  charcoal,  reducedto  bits  about 
the.stze  of  small  filberts,  an  experiment  may  be  completed  with- 
put.anxiety  or.tmuble,  in  the  space  of  half  an  hour.  Sincal 
bfLve  operated  with  this  instrument,  the  results  on  the  same  body 
ham  been  much  more  consistent  than  those  previously  obtained 
with  the  lamp ;  and  it  is  so  convenient,  that  I  have  sometimes 
finished  eight  experiments  in  a  day." 

.  ...Pr.  lire  next  ^ves  a  particular  account  of  the  whole  appara- 
tus be  employs,  illustrated  with  an  engraving.     "  Fig.  I  is  an 


horizontal  section  of  the  furnace,  m  which  we  perceive  a  sen^- 
c]^d^<^t}uB  sheet  iron,  about  eight  inches  long,  and  three 


Iwt,  p.  «i&.^EiU. 


and  a  half  wid^  perforated  wkk  holes^  snd  restiag  m  lbs  edm 
of  m  hollow  pdam  of  tin-plate,  reprefsented  more  difitindt^y  >  ui 
fie.  2,  where  n  lahows  a  slit,  thTOUffh  >  > 

^&oh  Ae  sisaled  end  of  the  glass  tabe 
magr  be  made  to  project,  on  occasion. 
Fig*  1, 2  is  a  handle  attached  to  the  se- 
micyluader,  by  which  it  may  he  slid  back- 
wards  or  forwards,  and  removed  al  the 
end  of  the  process,  if  is  a  sheath  of 
plajttniim  foif^  which  serves,  by  aid  of  a 
vdre  laid  across,  to  support  the  middle 
of  the  tube,  when  it  is  softened  by 
iffnition.  At  g  the  plates  which  close 
tne  ends  of  the  semi-cylinder  and  tin- 
plate  prism,  rise  np  a  tew  inches  to  screen  the  pneiraittielippar 
ratus  from  the  hetit" 

A  third  occasional  screen  of  tin-plate  is  hun?  on  for  the  samb 
parpose.  '^  All  these  are  furnished  with  slits  for  the  passsg^  of 
the  glass  tabe.  This  is  made  of  crown  glass,  ctnd  is  genei^y 
about  nine  or  ten  inches  long,  and  three-tenths  of  interoal  dttn 
meter.  It  is  connected  with  the  mclrcurial  cistern  by  a  nanroW 
tab®  and' caoutchouc  collar.  This  tube  has  a  syphon  form,  and 
rises  about  an  inch  within  the  graduated  receirer.  By  tiM 
arrangement,  should  the  cdlar  be  not  absolutely  air-tigm,  the 
jxressure  of  the  column  of  meroury  causes  the  atmosphenc  m  td 
enti^  at  the  crevice,  and  bubbles  of  it  will  be  seen  rising  up 
without  the  application  of  heat.  At  the  end  of  the  dpefaticm^ 
the  point  of  the  tube  is  always  left  above  the  surface  of  the  iofSi^ 
tary,  the  qimntity  of  organic  matter  employed  being  so<^  as  to 
produce  from  six  to  seven  cubic  inches  of  gaseous  product,  Ihtt 
volume  of  the  graduated  receiver  being  seven  cubic  inches/' 

**  As  the  tubes  with  which  I  operate  have  all  the  sam^  capa- 
city, viz.  half  a  cnbic  inch ;  and  as  the  balk  of  .materials  is  tb^ 
same  in  all  the  experiments,  one  experiment  on  the  analysis  of 
sugar  or  resin,  gives  the  volume  of  atmospheric  air  due  to  the 
apparatus,  which  volume  is  a  constant  quantity  in  the  same 
circumstances  of  ignition.  And  since  the  whole  apparatus  is 
always  allowed  to  cool  to  the  atmospheric  temperaturor  the 
volume  of  residual  gas  in  the  tubes  comes  to  be  exactly  known, 
beiiig  equal,  very  nearly,  to  the  primitive  volume  of  atmospheric 
air  left  after  the  absorption  of  tne  carbonic  acid  in  the  sug;ar  or 
resin  experiment  *  Thus  this  quantity,  hitherto  ill  appreciated 
or  neglected  in  many  experiments,  though  it  is  of  very  great 
consequence,  may  be  accurately  found.  At  k^  fig*  1,  a  little  tin* 
plate  screen  is  sKown.    It  is  perforated  for  the  passage  of  the 


*  I#«  k9^  mpmiif'^  itb»gmSttMbti  xeoover,  «nd  ^  (he  Mare  ciqMdtf  ot^ tubet , 

■  .      •        ft  • 

then  (he  above  volume  is  5 r. 

•  +  * 
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tubiy  and  nmj  be  bM  doii^^  afad  1^  at  any  pM  of  ib«  aMlU 
cjrluukie^age,  so  oa  to  presarre  from  the  iimitenoe  of  the  hadt 
any  reqiiiaite  portion  of  the  sealed  end  of  ttte  tnbt."  <  i 

For  the  analyaiB  of  Tolatile  lioiiids^  Dr^  Ure  anploys  a  littliB 
bulb^  which,  after  it  has  been  nlled  and  exactly  weighed^  ^^  ai 
immediately  did  down  to  the  bottom  oi  the  tUbe^  and  cereted 
with  160  or  300  grains  of  peroxide  of  coppei.  The  biilb  ball  a 
eapacity  equal  to  three  gram  measai^B  of  water,  and  iteeapiiltttj 
pomi  is  sonnetimeA  oloaed  With  an  inappreciab^  smaU  quantify 
of  bees'  wax,  to  prevent  the  exhalation  of  the  liqnidi  till  the  per- 
oxide be  ignited.'^ 

The  furnace  is  provided  with  a  oarer,  with  an  obkmg  orifid^ 
at  its  top,  whioh  serves  for  a  chimoey,  ''  and  may  be  apptied  or 
removed  by  means  of  its  handle,  according  as  we  wish  to  increase 
or  diminish  the  heaU  c  6  e  c  are  tin  cases  inclosing  ecriu> 
through  which  the  iron  wires  are  passed,  that  support  the  wfaoid 
furnace- at  any  oonvenient  height  and  angle  of  irofination/'  ! 
•  ''Theitightiiess  of  the  ap|mrat«d  at  the  end  of  the  procesfc  is 

Erdved'by  the  rising  of  the  mercury  in  the  graduated  reooirei'i 
y  about  dne^tenth  of  an  mcfa,  as  tdie  tube  beoomes  refix-^ , 
geiat^." 

'^  B^  mod^  of  operating  with  the  peroxide  of  eopper/'  eonii* 
noes  I>n  Ure,  ^  is  the  following  t 

^  I  trfturat^  very  corefolly  in  a  dry  glass  mortar  from  one  to 
two»  «nd  fl^  hatf  grains  of  the  matter  to  be  atialyzed,  with  from 
100  to  140  grains  of  the  oxide^  1  Ihen  transfet  it  by  mieans  of  a 
pfattinHn»ifod  tray  and  small  ^ass  fUnnel,  into  the  glass  tilbe^ 
clearing  out  the  mortar  with  a  metallic  brush.  Over  that  auae^ 
tore,  I  imt  20  or  80  grains  of  die  peroxide  itself^  and  n6xt>  50  or 
60  gmms  of  clean  copper  filings.  The  remaiiiiBg  pilrt  bf  the 
tube  is  loosely  dosed  with  10  or  12  grains  of  amianthus^  by 
whose  eapiNory  attraction  the  moisture  evolved  in  the  expend 
mentis  rapidly  withdrawn  ffom  the  hot  patt  of  the  tube,  wm  the 
risk  of  its  fracture  thus  completely  obviated.  The  amiinfhus 
serves  moreover  as  a  plug,  to  prevent  tlie  prOjeetioii  of  any 
minute  ^artiotes  of  filings,  or  of  oxide,  when  the  fiUngd  aiw  not 
present.  The  tube  is  now  weighed  in  a  very  delicate  balance, 
and  its  weight  is  written  down.  A  httle  cork,  chaAndled  at  its 
side,  is  next  pUt  into  the  tube^  to  prevent  the  ^hftfic^  Of  mercury 
being  forced  backwards-  into  it,  by  any  accidental  cooling  or 
condensation.  The  collar  of  caoutchouc  is  finally  tied  on,  and 
the  tube  is  placed,  as  is  shown  in  fig.  1,  but  without  the  plate  Ar, 
which  is  employed  merely  in  die  case  of  afiafysing  Vdfeitile 
liquids^*'  A  few  firagmeats  of  ignited  charcoal  ^re  pow  placed 
under  tbe'>tube  at  the  end  c^tfie  furnace  next. to  theoisteni,  and 
the  reflMtning  space  in  the  semi-cylinder  is  filled  up  wiUi  bits  of 
cold  charcoal.  The  top  may  then  be  put  in  its  place,  when . 
the  operation  will  proceed  spontaneously,  th4  progressive  advance 
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o^'the  ignition  frpni  one  end  to  the  other  being  proportioned  to 
the  ezpcmsion  of  glass/  so  that  the  tube  very  seldbni  cracks  in 
the  process.  Indeed  I  have  often  nsed  the  same  tube  for  a 
d'o2en'exj[>eriments,  in  the  course  of  which  it  became  converted 
into  iHtrttej  or  Reamnur's  porcelain." 

•Since  Uie  evolved  gas  is  saturated  with  moisture,  Dr.  Ure 
reduces  it  to  the  volume  of  dry  gas,  by  help  of  a  table,  which  he 
gives,  computed  by  the  well-known  formula  from  his  table  of  the 
elastic  force  of  steam,  published  in  the  Phil,  Trans,  for  1818. 

Ip  certain  cases,  where  the  (][uantitjr*  of  hydrogen  is  small,  or 
where,  as  in  the  exahiple  of  indigo,  its  presence  has' been  denied. 
Dr.  Ure  employs  pulverulent  calomel  instead  of  peroxide  of  cop- 
per. "  Hie  organic  compound  being  intimately  mixed  witli  that 
powder,  and  gently  heated,  the  muriatic  acid  gas  dbtaitied  de- 
monstrate^  the  presence,  though  half  of  its  volume  wiU  not  give 
t&e  total  q^uantity  of  hydrogen ;  for  a  proportion  of  this  elementary 
body  continues  associated  with  oxygen  in  the  state  of  water/' 
'  Dr.  Ure  next  ^ves,  in  detail,  one  example  of  the  mode  of 
computing  the  relation  of  the  constituents  from  the  experimental 
results,  and  then  states  the  other  analyses  in  a  tabular  form. 

*'  1'4  grain  of  sulphuric  ether,  specific  gravity  0"70,  being  slowly 
passed  m  vapour  from  the  glass'  bulb  through  200  grains  of 
Ignited  peroxide  of  copper,  yielded  6*8  cubic  inches  ofcaibontc 
acid  gas  at  66^  Fahr.  wnich  are  ecjuivalent  to  6*67128  of  dry  gas 
at  60^»  This  number  being  multiplied  by  0 127  ts  the  carbon 
in  one  cubic  inch  of  the  gas,  the  product  0*8346266,  is  the 
carbon  in  1*4  grain  of  ether;  and  0*8346266  x  4  «  2*2264 
as  the  b^gen  equivalent  to  the  carbonic  acid.  The  tube 
was  found  to  have  lost  4*78  grains  in  weight,  0*1  of  which 
was  due  to  the  hygrometric  moisture  in  the  oxide,  and  1*4  to  the 
ether.  The  remainder,  3*28,  is  the  quantity  of  oxygmi  abstracted 
from  tiie  oxide  by  the  combustible  elements  of  the  ether.  But 
of  these  3*28  grains,  2*2264  went  to  the  formation  of  the  carbcmic 
acid,  leaving  1*0646  of  oxygen,  equivalent  to  0*1318  of  hydro- 

Sen.    Hence,  1*4  ether,  by  this  experiment,  which  is  taken  aa 
le  most  satisfactory  of  a.  great  number,  seem  to  consist  of 


Carbon. 0*8346 

Hydrogen 0-1318 

Water 0*4337 


>mKm 


1-4000 
And  in  1  grain  we  shall  have  ;'. 

Carbon 0*6960  .•..  3  atoms  2*26  •...  60^ 

Hydrogen.  . .  0*1330  ....  4  atoms  0*60   ....  13*33 
.  Oxygen 0*2710  ....  1  atom   1*00  ....  2iW» 

1-ODOO^  3*76         100*00 
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,     ibr^  .3  yolumes  defiant  gas  »  3  x  0-9722  = 
2  yolumes  of  i^ater 2  x  0*625    = 


S49 


2-9166 
1-25 

44666 

w^uch  suffering  a  condensation  equal  to  the  whole  vapour  of 
water,  will  give  an  ethereous  vapour,  whose  specific  gravibr 
is  2-5,  ^  ^ 

"Theproportion  of  the  constituents  of  sulphuric  ether,  deduced 
by  M.  Gray  Lussac  from  the  experiments  of  M.  Th.de  Saussure, 
are  2  volumes  ole^fiant  gas  +  1  volume  vapour  of  water,  which 
3. volumes  are  condensed  into  1  of  vapour  of  ether,  having  ^  spe- 
cific gravity  =2  2*58.  The  ether  which  I  used  had  been  first 
distilled  on  dry  carbonate  of  potash,  and  then  digested  on  drjr 
muriate  of  lime,  from  which  it  was  simply  decanted,  according 
to  the  injunction  of  M.  de  Saussure.  whether  my  ether  conr 
tainedmore  aqueous  matter  than  that  employed  by  the  Genevese 
philosopher,  or  whether  the  difference  of  result  is  to  be  ascribed 
to  the  difference  in  the  mode  of  analysis,  must  be  decided  by 
future  researches." 

'^  By  sinalogotts  modes  of  reduction,  the  following  results  were 
deduced  firom  my  experiments.  I  ought  here  to.  state,  that  in 
ipapy  cases  the  materials,  after  being  ignited  in  the  tul>e^.  and 
then  cooled,  were  again  triturated  in  the  mortar,  and  subjected 
to  a  s^coi^d  ignition.  Thu^^  none  of  the  carbon  could  escape 
conversion  into  carbonic  acid.  I  was  seldon^  content  with  one 
experiment  on  a  body ;  frequently  six  or  eight  were  made." 
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Subfitaoce^ 


Sugar 


1 

S 
3 

4|Gum  arable 


Sugar  of  di«betei 
Starch 


5  Resin  ...•'...• 

aCopal 

7Shelllac 

8  Resin  of  guaiac 

9  Amber • . 

10 Yellow  wax... 
11  Caoutchouc ... 
IS  Splent  coal. . . . 
JSCaonelooal... 

14In4^ 

15  Camphor 

16 

17 

18 

19 

«0 

91 

8S 

Sd 


Carbon. 


Naphthaline 

Spensaced  dl  ..••...... . 

Canim<Hi  oil  of  turpentine. 
Purified  oil  of  turpentine. . 

Naphtha 

Asiatic  castcnr  oil 

Alcohol,  spec,  gray*  0-8 12. 
Ether,  spec.  gray.  0'7D. . . 


43*38 

39-58 
38-56 
3513 

73*60 

79-87 

64-67 

67*88 

70-68 

80-69 

90-00 

70-90 

7828 

71-37 

77-88 

91-06 

78*91 

88-51 

8409 

83*04 

74-00 

47*86 

5060 


Hydrogen. 


6*29 

557 

6-13 
6-08 

18-90 

900 

8*88 

7-05 

11-68 

11*37 

9*11 

4*30 

3-93 

4*38 

11-14 

7*07 

10*97 

9*68 

11*05 

18*31 

10-29 

18*84 

13*08 


Oxygep. 


50-33 

54*91 
55-32 
55-79 

13-50 

11*10 

87-11 

85K)7 

17-77 

7-94 

0-88 

84*80 

81-05 

14*85 

11-48 

0-70? 

10*18 

7-87 

306 

4*65 

15*71 

39^1 

27-01 


Azote. 


3? 


8-08 
1000 


Water. 


56-68 

51 -U 
55-16 
54*78 

15*80 

1205 

30*51 

88*00 

80*00 

8-93 

099 

27*90 

23*68 

16-00 

42*91 

0*79? 

11-34 

8*85 

4*00 

6-23 

17-67 

44-00 

30-09 


K^cffiyy- 


Oxyem 

10-35 

603 

7*15 

flydnigm 

11-20 
7*06 
4*88 
3*93 
9-40 

10*39 
9-00 
1*20 
1*80 
8*58 
9-71 

9-71 

8*64 

11-01 

11*73 

8*33 

.  7«5 

9W 
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Table  of^O]uuvio^Akai.t«xs. 


UmadiidtSXk 

ft5  Cotton ; 

S9  FUx,  liy  Lett's  proccps. . , 

^Ckimmonflax 

mWooL 


89 

SI 
9i 


Sobttance. 


Cochineal.. 
Cantharides. 
0iea 


SSCitricadd 

S4 Tartaric aeid..  . 

^SOicalicadd 

SO  Fcrzoprusacadd. 


Carbon. 


50*69 
42-11 
42-81 
40-74 
iiS-07 

50-75 
48-04 
18-67 
66*74 

3S-00 
31-42 
19-18 
S6-82 


Hydrogen. 


8-94 
5*06 
505 
5^57 
2-80 

5-81 
5-99 
6-98 
4-94 

4-63 
2-76 
4-76 


Oxygen. 


84*04 
52-88 
51-07 
52-79 
81*08 

80*58 
80*29 
43-68 
28-32 

02*37 
05-82 
76-20 


27*89  of  iron« 


A2sote. 


U-33 


0*09 
12-03 

6*91 

9-06 

31*82 


35*29 


Water. 


^'43 
45*56 
49*05 
50*16 
25-07 

39-00 
40*68 
49*14 
31*86 

41*07 

24-84 
42*87 


Excess. 


Oigrga 
2-65 
12*33 
7*07 
8*08 
8*03 
Hvdrooen 

14-63 

0-47 
1*04 

Oxygen 

25-33 

43.74 
38*09' 


*/  Remarks  on  the  preceding  Analyses  J^ 

**  The  sttsar  which  I  employed/*  says  Dr,  Ure,  **  had  been 
purified  by  Mr.  Howard's  steiam  procesgy  and  was  so  well  stove- 
Oried,  that  it  lost  no  appreciable  portion  of  its  weight,  when 
endosed  along  with  solpnuric  acid  in  vacuo^  The  diabetic  sugar 
has  a  manifest  excess  of  oxygen,  which,  I  believe,  to  he  the  case 
with  aU  weak  sugars,  as  they  are  called  by  the  sugar  refiners.  I 
consider  Uiis  excess  of  oxygen  as  the  chief  cause  which  coun- 
teracts crystallization,  and,  therefore,  the  great  obstacle  to  the 
manufacturer.  The  smallest  proportion  of  carbon,  which  I  have 
ever  found  in  any  cane  sugar,  was  upwards  of  41  per  cent.  The 
experiments  on  starch  and  gum  were  among  the  earliest  which  I 
made,  and  the  results  difier  so  much  from  those  given  by  other 
e:i:perimenters,  that  I  shall  repeat  the  i^ialyses.  at  the  earliest 
oraortunity.  The  constituents  of  the  above  three  bodies,  refer- 
rea  to  the  prime  equivalent  scale,  will  be  approximately  as 
follows :  * 

Svgar,  Staeefa.  Guio.    . 

Carbon 5  atoms  •  •  • .  5  atoms  •  • .  •  4  atoms 

Oxygen 4  • .  •  •  6  .  •  •  •  5 

Hydrogen  ...4  ••••4  ••••4 


''  Starch  is  liable  to  a  similar  deterioration  with  sugar ;  that 
is,  some  species  of  it  make  a  much  firmer  coagulum  with  hot 
water  than  others ;  a  difference  probably  due  to  the  proportion 
of  oxygen.  The  starch  h^e  employed  was  that  of  commerce, 
and  was  not  chemically  desiccated :  hence,  the  redundancy  of 
water  beyond  the  equivalent  proportion,  A  little  hygrometric 
moistore  was  present  also  in  tne  gum^  as  it  was  not  artificially 

*  Tbe  iDQofwte  an  the  edaivaknt  numbers  onployed  bj  Di,  Uw  kt  tbif  pncr  s^ 
Oi9i%  Wi  liyfiogtti 0*125$  €wbop,on5|  m^  1*75.      ^ 
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4fied4  A  note  Df  interrc^tion  k  placed  after  azote.  That 
doubt  wiH  I  tniBt  1)e  solved^  when  1  cpmplete  my  analysea  of 
grains,  roots,  and  leaves,  with  the  view  of  tracing  the  origin  of 
loote  in  the  bodies  of  graounivoroias  animals  •••«••  With  rsgard 
tairasin,  1  believe  the  quantity  of  its  carbon  to  be  somewhat 
underrated  in  the  table.  Though  three  experiments  were  m^de 
on  it,  I  now  perceive  that  I  liad  omitted  to  retriturate  ana 
teignite ;  a^  the  carbon  of  resin  is  very  difficult  of  oxygenation^ 
Its  true  composition  is  probably,  carbon,  8  atoms ;  hydrogen,*  8; 
oxygen,  1.  A  still  more  symmetric  arrangement  would  be 
derived  frofloi  carbon,  8  atoms ;  hydrogen,  9  ;  oxygen,  1.  This 
proportion  corresponds  to  8  atoms  t)f  olefiant  gas  and  1  atom  of 
water ;  and  I  thmk  it  is  very  possibly  the  true  constitution  of 
resin.  Had  the  loss  of  weight  suffered  by  the  conteats  of  the 
tube,  during  their  ignition,  been  a  few  hundredth  parts  of  a 
gndn  more,  the  experimental  result  would  have  coincided  with 
iJiis  theoretical  view.  Copal  approaches  to  carbon,  10  atosns ; 
hydrogen,  7 ;  oxygen,  L  Lac  may  be  nearly  represented  by 
carbon,  6  atoms  >;  hydrogen,  4;  oxygen,  2;  or  2  atoms  of  ole- 
fiant gas  +  1  atom  carbonic  oxide Resin  of  guaiac  gives 

carbon,  7  atoms ;  hydrogen,  4 ;  oxygen,  2." 

^'  Althcmgh  the  experiments  cm  amber  were  conducted  tare- 
fidly  with  retrituration  and  reignition,  no  good  atomic  configura- 
tion of  it  has  occurred  to  me.  It  approaches  to  10  carbon  -4- 
10  hydrogen  +  2  oxygen.'* 

^'  W  ax  is  apparently  composed'  of  carbon,  13  atoms ;  hydro* 
gen,  11 ;  oxygen,  1 ;  or,  in  other  words,  of  11  atoms  olefiant  gas 
+  1  atom  carbonic  oxide  +  1  atom  carbon.  Had  the  experi* 
ment  given  a  very  little  more  hydrogen,  we  should  have  had 
wax  as  consisting  of  12  atoms  olefiant  gas  +  1  atom  carbonic 
oxide.    This  is  possibly  the  true  constitution." 

^'Oacwtchouc  seems  to  consist  of  carbon,  3  atoms ;  hydrogen,2 ; 
Of  it  is  a  sesqui-carburetted  hydrogen.  The  oxygen  deduced 
Ss^m  experiment  is  in  such  small  quantity,  as  to  leave  a  doubt 
whether  it  be  essential  to  this  body,  or  imbibed  in  minute 
quantity  from  the  air  during  its  consoUdation." 

^^  Splent  or  slate  coal,  specific  gravity  1*266,  abstracting  its 
incomDUstible  ashes,  approaches  in  constitution,  to  caroon, 
7  atoms ;  hydrogen^  3;  oxygen,  2.  Cannel  coal  from  Woodhall, 
near  Glasgow,  specific  gravity  1*228,  resembles  a  compound  of 
carbon,  9  atoms ;  hydrogen,  3 ;  oxygen,  2.  In  both  of  these 
bodies,  there  is  an  excess  of  carbon  beyond  the  3  atoms  of  de- 
fiant gas  and  2  of  carbonic  oxide.  The  former  coal  has  2  extra 
atoms  of  carbon,  and  the  latter,  4  atoms.  Hence  this  coal  is 
found  at  the  Glasgow  gas  works  to  yield  a  very  rich  burning 

^'  The  elements  of  indigo  may  be  grouped  as  follows :  carbon, 
16^  atoms ;  hydrogen,  6 ;  oxygen,  2 ;  azote,  1 ;  or,  in  other 


363  Dr.  Ute  on  the  VUimaie  Anafysis.qf  [Ma  v, 

terms,  we  shall  have  1  atom  cyaaogen,  6  atoms  olefiaat  gab, 
2  atoms  carbonic  oxide,  and  6  atoms  of  carbon  in  excess." 

**  I  had  intended  to  pursue,  at  considerable  detail,  my  researches 
on  this  curious  azotized  product  of  vegetation,  but  the  subject 
having  been  lately  taken  up,  and  ingeniously  prosecuted  by  my 
pupil  and  fiiend,  Mr.  Walter  Crum,  I  was  induced  to  leave  it  in 
ids  hands.  He  announced  to  me  the  presence  of  hydrogen  in 
indigo,  before  I  had  analyzed  this  substance  myself;  ana  drew 
my  attention  particularly  to  the  fallacy  occasioned  by  the  hygro«> 
inetric  water  of  the  peroxide  of  copper.  It  is  likely,  that  some 
slight  modification  may  reauire  to  be  made  in  my  tabular  propor- 
tion of  Ihe  constituents,  tor  I  did  not  resume  the  subject  of 
indigo,  after  I  had  become  most  famiUar  with  the  manipu- 
lations." 

<'  Camphor  is  very  nearly  represented  by  carbon,  10  atoms; 
hydrogen,  9  ;  oxygen,  1 ;  or  9  atoms  olefiant  gas  +  1  atom  car- 
bonic oxide.  Napthaline  is,  in  my  opinion,  a  soUd  bicarburet  of 
hydrogen,  consisting  of  carbon,  2  atoms;  hydrogen,  1/' 

**  It  is  very  difficult,  even  hy  the  best  regulated  ignition,  to 
resolve  the  whole  carbon  of  this  very  volatile  body  into  carboiuc 
acid ;  hence,  the  carbon  may  come  to  be  underrated  in  the 
result."  Naphthaline  is  obtained  during  the  rectification  of  the 
petroleum  of  the  coal  gas  works.  It  is  found  encrusting  the  pipes 
m  the  form  of  a  greyish  crystalline  mass ;  and  when  purified  by 
a  second  sublimation  at  the  temperatiure  of  about  220^,  it  forms 
beautiful  thin  plates,  white  and  glistening.  It  has  a  powerful 
petroleum  odour.  With  brine  of  the  specific  gravity  1*048,  these 
plates,  when  once  thoroughly  wetted  (which  is  difficult  to  effect), 
remain  in  equilibrium ;  that  is,  float  in  any  part  of  the  liquid. 
That  number,  therefore,  represents  the  specinc  gravity  of  napli* 
thaline.  It  is  insoluble  in  water,  but  very  soluble  in  ether,  and 
moderately  so  in  alcohol.  With  iodine,  it  fuses  at  a  gentle  heat 
into  a  brown  Uquid,  forming  as  it  cools  a  solid  resemblingplaisr* 
bago,  which  dissoWes  readily  in  alcohol,  and  is  thrown  down  by 
water.  Naphthaline  is  soluble  in  oils.  In  water  heated  to  1^^ 
Fahr.  it  fuses,  and  remains  like  oil  at  the  bottom  of  the  liquid ; 
bat  when  stirred,  it  rises,  and  spreads  on  the  top  in  little  oily 
patches.  At  180^  it  rises  spontaneously  from  the  bottom  inqily 
globules,  which,  as  the  temperature  is  raised,  dissipate  in  the  air, 
undergoing  motions  similar  tq  those  of  camphor  floating  on 
Water. 

**  Spermaceti  oil  is  constituted  apparently  of  carbon,  10  atoms; 
hydrogen,  9  ;  oxygen,  1 ;  or,  in  otner  words,  of  9  atoms  olefiaat 

fas  +  1  atom  carbonic  oxide.    The  experimental  proportion  is, 
owever,  more  nearly  carbon,  10  atoms ;  hydrogen,  8;  oxygen,  1. 
There  is  here  an  atom  of  carbon  in  excess."'^ 


*  ^  Thin  13  PKobaMy  tli«  truer  view.    The  fonner  would  make  U  ooineiile  with  obun 
phot.'* 
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^  f''  C'ommon  oil  of  turpentine,  specific  gravity  0*888,  comes 
very 'closelV'to  the  fonbwing  a|irangement : 'carbon,  14 'atoms; 
hyardgen,  lO  f  oxygen,  1 .  *Oil  of  turpentine,  purified  with  alco- 
hol by  Dr.  Nitfimo's  method,  seems  to  approach  to  the'fibnsti- 
fiition  of  naphtha,  or  of  a  mere  caiiburet  of  hydrogen^  'its 
specific  gravity  is  0-878.  Bu^as  from  the  inoffe  of  prepaiinglt, 
a  minute  porti6ri  of  alcohol  may  remain  in  it,  I  do  not  IhirrK  it 
nec&sary  to  investigate  its  atomical  structure." 
''>'Wai)htha,  specific  gravity  0-857,  obtained  by  distillation 
^from  petroleum,' is  very  nearly  represented  by  carbon,  22  atoms; 
•hV^ogeii,  2b -oxygen,  1.  It,  therefore,'  consists  of '20  afoDifc 
ofeffant  eas,  1  afoni'carboi^ic  oxide,  and  1  atom  of  carbon  lield 
m  solution." 

■  '  '^Castor  oil  is  an  interesting  unctuous  body,  from  its  great 
'sbiuBiHty  in  alcohol.  It  consists  nearly  of  caibon,  7  atoms'; 
l^drc&en,  ^;*  Oxygen,  I.    It  is  composed,  tfierefore,  of  6  atottos 

oiefiiSTOgHs  *+  1  atom  carbonic  oxiqe.**'  '  ' '^'* 

^*  Alcohol,  spfecific  gravity  0-812,  is  composed  very  neaily  of 
t^atboh,  3  at6ms;  hydrogen,  6*;  oxygen)  2;  or)  of  3  i^toms  ol^ 
fiaht  gas' =  2-625, 2  water  =  2-25.  And  in  volumes,  8  olefiaiit 
^'^'^mfi'x  3  =  2-91^6';  4  ac^ueous  vapour  :?s -625  x  4  = 

**  ^*Thus  alcohol  of  0-812,  by  the  above  analysis,  whi^h  I  believe 
•  merifycbrifidehce,'ip[om  the  care  and  condstency  Of  th^expefi* 
intents',  differs  from  M.  Gw-Lussac's  view  of  absolute  aIcoh6t, 
iferfrfced  froin  M.  Th.  de  Saussure'^s  experiments,  in  containit^ 
fliS  Additional  volume  of 'aqueous  vapour.  At  the  specific  git? 
yVtf  ''814,  alcohol  would  have  exactly  this  atomic  constitunon. 
If  the  "condenisation  be  equal  to  the  whole  3  volumes  of  olefia^l 

as;  \hat'i^,  if  the  7  volumes  of  ponstituent  ^es  become  4'  oif 
johol' Vapour,  we  shall'  have  its  specific  gra^itSy  at  this  strenetfi 
s*r  ^3722;  the  additional  volume  of  aqueous  vapoui-^rOdiicTn^ 
iieces^arily-ihis  abatement  in  the  density.^  .  •   -       *      ^r 

•  '*  Rbrefs  of  the  bleached  threads  of  the  silk-worm  were  sub- 
jected to  anklysis .  Their  composition  is  apparently,  carbon,  10 
tfloihs;  hydrogen,  4;  oxygen,  6 ;  azote,  1;  or,  4  of  olefiant  gas, 
6  of  carbonic  oxide,  and  1  of  nitrons  oxide;  orof  1  atomprussic 
acid,  3' 'atoms  olefiantgas,  and  5  atoms  carbonic  oxide.*^  • 

'*  Cotton  ftjbres,  unbleached,   seem    to  consist    of  ci^bon, 
•11  atdfhs  ;  hydrogen,  8;  oxygen,  10'.    Tlax,  by  Lee's  palent 

{process,  consists  of  carbon,  7  atoms ;  hydrogen,  5;  oxygen,  6. 
t  iontains  more  carbon,  and  is'  therefore  probably  dtrong^i: 
than  common  flax,  prepared  by  a  putreftictive  niaceratiori,  '  ttis 
^^'his  y^Otoposed  or  carbon;  1  atom;  hydrogen,  1 ; 'oxygen,  1. 
Bfit  thfi  is  the  theoretical  representation  of  sugar  by  m.  GaV"- 
Lussac  and  Dr.  Proui;  and  hence,  the86  chemists  wotiM  readfly 

explain,  how  linen  rags  may  pass  into  the  form  of  sugar  by  the 

.^^..:^  ..^  .,-*^«:..^....  >,*r...  •^:..      'carbon,  1© 
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*^  Ciocbiiieal  seems  to  be  made  up  of  carbon,  15  atoms ;  hydro- 
geot  11;  oxygen,  8;  azote,  1.  Cantharides  approximate  to 
ciffbon,  11  atoms  ;  hydrogen,  10 ;  oxygen,  7;  azote,  1." 

**  My  result  with  urea  (uffers  so  considerably  in  the  proportion 
of  azote  from  that  of  Dr.  Prout  and  M.  Berard,  that  I  am  dis- 
posed to  doubt  of  the  accuracy  of  my  experiments,  though  they 
were  made  with  the  utmost  care,  and  were  most  consistent  in 
the  repetition;  I  could  perceive  no  smell  whatever  of  nitrous 
gas  in  the  gaseous  products,  which  were  made  to  traverse  a 
column  of  copper  filings  Uiree  inches  long,  in  a  state  of  ignition. 
I  shall  renew  the  inquiry  on  urea,  and  employ  the  lowest  tem- 
perature compatible  with  the  formation  of  carbonic  acid." 

''  The  prime  equivalent  of  benzoic  acid  crystals,  I  find  by 
saturation  with  water  of  ammonia,  to  be  14*5  ;  and  it  consists 
apparently  of  carbon,  13  atoms ;  hjrdrogen,  6 ;  oxygen,  4.  Of 
crystalline  citric  add,  the  prime  equivalent  is  8*375  by  my  expe- 
riments ;  and  it  consists  probably  of  carbon,  4  atoms ;  hyarogen, 
3;  oxygen,  5;  or,  of  4  atoms  carbon,  3  water,  and  2  oxygen. 
Two  of  these  atoms  of  water  are  separated,  when  citric  acid  is 
combined  with  oxide  of  lead  in  what  is  called  the  dry  citrate. 
Hence,  the  acid  atom  is  in  this  case  6*125.  The  prime  equiva- 
lent of  cryiitalline  tartaric  acid  is  9*25  by  my  results;  and  it 
teems  made  up  of  carbon,  4  atoms ;  hydrogen,  2 ;  oxygen,  6; 
er  of  carbon,  4  atoms ;  oxygen,  4 ;  water,  2.  From  my  experi- 
ments I  have  been  led  to  conclude,  that  into  dry  tartrate  ofiead 
these  two  atoms  of  water  do  enter  as  a  constituent ;  and  hence, 
that  the  crystals  of  tartaric  acid  are  as  dry  as  is  compatible  with 
its  constitution.  Oxalic  acid  crystals  have  7*875  for  their  prime 
equivalent,  and  are  composed  of  carbon,  2  atoms ;  hydrogen,  3 ; 
oxygen,  6 ;  or  of  2  atoms  carbon,  3  oxygen,  3  water.  Into  the 
•  dry  oxalate  of  lead,  these  3  atoms  of  water  do  not  enter.  Hence 
I  and  the  dry  acid  to  be  composed  of  carbon,  2  atoms ;  oxygen,  3 ;. 
or,  of  1  atom  carbonic  acid  + 1  atom  carbonic  oxide,  as  was  first 
suggested,  I  believe,  by  Dobereiner.  Crystallized  oxalate  of 
ammonia  consists  of  j  atom  acid,  1  atom  ammonia,  and  2  atoms 
water,  «  8*875.  By  a  gentle  heat,  1  atom  of  water  may  be  sepa- 
rated ;  and  an  oxalate  of  ammonia,  as  dry  as  is  compatible  with 
its  neutrality,  remains.^' 

''I  have  analyzed,  by  the  peroxide  of  copper,  the  citrate,  tar- 
^tcate,  and  oxalate  of  lead ;  and  on  comparing  the  results  thus 
obteined,  with  those  derived  firom  the  analysis  of  the  crystalline 
addb,  I  have  come  to  the  above  determinations. 

**  Ferroprussic  acid,  the  ferrocyanic  acid  of  the  French  che- 
mists, has  proved  hitherto  a  stumbling  block  to  me,  in  reducing  . 
the  resuks  of  my  experiments  to  the  atomic  theory.  I  have  sub- 
jected it  to  very  liumerous  trials  in  many  states  of  combination, 
and  have  sought,  with  great  pains,  to  accommodate  the  results  ' 
to  the  doctrine  of  prime  equivalents  \  but  hitherto  without  suc- 
cess. The  following  iacts,  nowever,  may  perhaps  be  deemed  of 
some  consequence. 
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'^  In  the  first  place,  the  prime  equivalent  of  the  crystallized 
ierroprossiate  otpotash  ia  13*125,  compared  to  oxide  of  lead  14, 
and  to  nitrate  of  die  same  metal  20*75 ;  that  is,  13-125  of  the 
former  salt  neutralize  20*75  of  Uie  latter.  In  the  second  place, 
14  parts  6f  oxide  of  lead  yield  21  parts  of  diy  ferroprussiate  of 
lead ;  or  the  atomic  weight  of  dry  ferroprussic  acid  is  7. 

''  The  mean  of  my  analyses  of  ferroprussiate  of  lead  ^ives  the 
relation  of  the  constituents  of  the  acid,  as  marked  in  the  table. 
These  proportions,  reduced  to  the  atomic  weight  7,  afibrd 

Carbon.  ., 2*6774 

Azote 2*4703 

Ferreous  matter » 1*9523 

7-0000 

**  Were  we  to  suppose  the  prime  eouivalentof  theferroprussio 
acid  7*5  instead  of  7;  and  were  we  nirther  to  suppose  tnat  the 
carbon  in  the  above  result  should  be  2*25  =  3  atoms,  and  the 
azote  =  3*5,  or  2  atoms,  then  we  might  conceive  an  atom  of  dry 
ferroprussic.  acid  to  be  made  up  of 

Carbon 3  atoms  2*25 

Azote 2  3*50 

Iron 1  1*75 


.» 
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''  But  experiment  does  not  permit  me  to  adopt  this  theoretical 
representation. 

'^  The  best  mode  that  has  occurred  to  me  for  analyzing  ferro* 
prussiate  of  potash,  is  to  convert  it,  by  the  equivalent  quantity  of 
nitrate  of  lead,  into  the  ferroprussiate  of  this  metal ;  then  to 
separate  the  nitrate  of  potash  by  filtration ;  and,  after  evapora- 
tion, to  determine  its  weight.  In  this  way,  13*125  grains  of 
crystallized  ferroprussiate  of  potash  afford  12*33  grains  of  nitre, 
which  contain  i*8  of  potash.*  By  heating  nitric  acid  in  excess 
on  21  grains  of  ferroprussiate  of  lead,  I  obtained  2'62v>  grains  of 
peroxide  of  iron,  equivalent  to  1*8375  of  the  metal.  Hence  I 
infer,  that  the  iron  in  the  ferroprussiate  of  lead  is  in  the  metallic 
state ;  for  the  joint  weights  of  the  carbon  and  azote  contained  in 
7  grains  of  the  dry  acid  is  5*0477  ;  and  the  difference,  l*9523y 
approaches  too  closely  to  the  above  <]^uantity,  1*8375,  for  us  to 
suppose  the  metal  to  be  in  the  state  oi  protoxide.  In  fact,  2*625 
parts  of  peroxide  x  0*9  =  2*3625  of  protoxide,  is  a  quantity 
much  beyond  what  experiment  shows  to  be  present." 

*  *'  Bv  careful  denocatum,  1  '69  grain  of  water  may  be  separated  finm  IS'ltf  gnm 
of  the  ntt." 
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{ConHnuedJ^om  p.  299.) 

Sands  imfmdiatefy  inferior  io  the  Chalk  (Green  and  Lvn  Sand^. 
Crate  Chloritee ;  in  some  Instances,  Quadersandsiein  ? 

This  formation,  where  most  extensively  displayed  in  England 
(the  only  country  where  it  has  yet  received  fuU  attention),  con- 
sists ofthe  following  deposits,  each  of  considerable  thickness. 

1,  and  fowest,    feds  of  sand  highly  charged  by  brown  oxide 
of  iron  containing  lignites,  associated  occasionally  with  coarse 
limestone' contaihing  remains  of  tortles,  crocodiles,  and  marine 
shells.  ^ 
'  2.  Blue  inarl.  ^ 

3.  B^ds  of  band  usually  coloured  by  ^een  oxide  of  iron,  bn^ 
occasionally  passing  into  the  brown  oxide,  containing  alcyonia 
and  sponees,  and  abundstnt  sheUs  often  chalcedoQized. 

4.  Marl  containing  several  peculiar  multilocular  shells  (hami- 
tes  turrilites,  &c.),  and  bones  of  Saurian  animals,  passing  by  its 
lowest  beds  into  No.  3,  on  which  it  rests,  and  by  its  upper  beds 
into  the  inferior  members  of  the  chalk  formation  which  cover  it. 

All  these  varieties,  however,  are  by  no  means  univ^rsf^y 
found  even  in  Etigland,  and  nothing  beyond  a  general  conformity 
to  the  type,  of  the  series  taken  collectively  can  be  reasonably 
expected  m  distant  countries. 

Localities. — (A.)  England, 

la  England,  this  series  is  very  imperfectly  exhibited  in  th^ 
northern  counties,'  where  traces  only  of  it  are  to  be  seen  under 
the  chal^  wolds  of  York  and  Lincolnshire,  and  crossing  the 
aestuary  of  tlie  Wash  at  Hunstanton  cliff  in  Norfolk.  In  Cam- 
bridge, Bedford,  and  Buckinghamshire,  the  iron  sanc^  No.  1,  is 
well  exhibited  j  but  the  upper  members  are  more  confused,  ft 
does  not  indeed  appear  tl;iat;  the  green  sand  exists  as  a  distinct 
deposit,  but  is  rather  blended  with  the  marl,  No.  4  (there  called 

Salt).  In  Oxfordsl^ire  and  Berkshire  the  tract  which  lies  along 
le  course  of  these  formations  is  low,  and  much  concealed  l^y 
diluvial  debris  ;  but  insulated  portions  of  the  lowest  deposit  (the 
iron  sand)  sometimes  form  summits  oh  the  ranges  of  the  ok)Iitic 
hills.  In  Wiltshire,  the  green  sand.  No.  3,  is  shown  in  great 
£Qrce,  as  also  on  the  confines  of  Dorset  and  Devon,  where  it 
forms  the  summit  of  the  elevated  platform  of  Blackdown  Hilb. 
Insulated  ridges  of  similar  character  extend  on  the  west  of 
Exeter  as  at  Haldon  Hill,  almost  close  to  the  transition  district ; 
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biii  the  bes^  opportunities  of  studying  thewhole  formaUoh  aire 
afforded  by  the  eastern  coast  of  Dorsetshire  (the  Isle  of  rurbeck), 
py^the  Isle  of  Wight,  and  inbre  esjjeci^y  by  the  great  a^n^dfi^ 
tioa  pf  the  beds  beneath  the  chalk  in  the  southTeastern  coiintieif 
including  the  Weald  of  Keiit,  Surrey,  and  Siiss^,  where  ^  th^ 
jbleds  above  enumerated  are  displayed  on  the  fullest  ^cal'e.  ^^Iq 
jj^e. other  British  islands^  this  fonna.tion  only  occurs  in.  ihe  nQi^|i4 
i^ast  of  Ireland,  where  it  ,may  be  seen  near  Belfast  supporting 
the  chalk  which  underhes  the  great  basaltic  area  of  that  aistrict. 

(B.)  France. 

; In. France, these  for^iations  have  been  observed  among  tho^g 
which  cirq|e  ro^d  both  th§  nprthem  basin  of  the  Seine  and  the 
south-western  basin  of  the  Garonne.  »  . 

1.  They  rangi^  beneath  the  escarpmeiiit  of  the  ch^  hills  ^ur* 
rj^^nding ,the  denudation  of  Boulogne,,  a.  coi]i,tii^iation.of.tihaJt 
W9t  mentioned  as  occupying  the  south-eastern  tcounties  6t 
mglaad.  ,       ',   ,/ 

2*  They  skirt  round  the  exterior  of  the  chalky  zone  ppiuiding 
tlie  ,ba^n  of  Paris,  forming  a  bro^d  saiidy  tract.  Mr.  4?  li^ 
Beche  has  distinctly  described  the  comnp^enpement  of  ^^se 
f^haios  from  the  channel  near  the.  mouth  of  the  Sqine,.>  a^d  illiis- 
lirf^led  it  in  his  excellent  sections  published  in  the  Geological 
Trs(«8ac.ticins  for  1822.  .       .    .  .         ,  t . 

.  M.  dma]lu9,  d'Halloy  has  described  the  series  uqder  the  titl^ 
of  the  Iqyt^er  chalkji  which  sepms  very  unfortunately  chosen,  sinqe 
it  is  only  mineralogically  app^cable  to  a  very  small  part  of  it 
(that  porre^>onding  to  our  .chalk  marl),  and  ^ai»Jed..tp  muc^ 
Qpnfuidon  both  as  to  the  description  of  the  chalk  formation  itselfj 
and  its.  constituent  fossils...  This  author  notices.  tii§  folio wi^ 
9ub(Uvisions :  1.  Chalk;  soo^etimes  of  a  coarser  textiir^,  qx^c^rr 
pionalty  mixed  with  clay,  sand,  and  chlorite,,  containing  pai^ 
^%^  abundantly.,  2.  Tuffeaii ;  coarse  ^andy  chalk  mixed  with 
chlorite.  3.  Sands  and  sandstones ;  often  mixed  with  calc^^-> 
ous  matter.  4.  Greyish  clay ;  commonly  of  a  marly  character, 
sometimes  mixed  with  chlorite  :  the  passages  of  these  modifica^ 
tipns  iato  c|ne  another^  and  their  alternations  prevent  the  decided 
deteQaoiiiatipp  of  their  order  of  superposition,  further  than  the 
assigning  the  highest  position  in  the  series  to  Nq.  1 .  ^ 

The  green  ,saiid  occurs  beneath  the  chalk  at  Valenciennes,  it 
is  Uiere  palled  Turtia.  .    , 

.^3.  In  the  basin  o(t)i6  Garonne  this  formation  has  been  jpart^- 
culariy  observed  by  M.  Bou^  along  its  northern  border,  stretch* 
ing  from  th^  Island  of  Aix  ^ear  la  Kochelle,  to  Perigord.    ; 

Humboldt  has  extracted  from  an  unedited  memoir  of  M.  Fleu- 
riau  de  Bellevue,  som^  very  interestmg  particulars  cpnceming  a 
ai^^e  deposit  of  lignites  connected  with  this  formation  in  t;^e 
vicinity  of  thp  ]Lsie  of  Aix.  They  cpnsist  of  dicotyledonpii^a 
l^ts,  jpartly  petrified,  pardy  bituminized,  and  spn^etimes  in  tj^e, 
state  01  jet :  they  are  geuerally  compressed^  and  lie  sometimes 
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k  regular  horizontal  beds,  sometimes  confusedly  heaped  toge- 
ther. They  form  a  kind  of  submarine  forest,  extending  m  a  bsmd 
a  league  and  a  half  in  breadth  from  the  north-west  of  the  Isle  of 
Oleron,  14  leagues  to  the  interior  of  the  mainland  along  the 
right  bank  of  thii  Charente/ about  a  metre  below  the  level  of  the 
high  tides.  They  are  associated  with  a  coarse  grit  containing 
bones  of  large  marine  animals.  The  geological  constitution  of 
the  neighbourhood  is  said  to  be  following  an  ascending  order : 
I.  'Compact  lithographic  Umestone  of  an  even  fracture  (La 
Rochelie  St.  Jean  d' Angelv),  beds  ofooUte(pQintof  Chatelaillon 
and  Matha).  3.  Lumachelle  and  beds  or  polypiers,  with 
impressions  of  grypboea  angustata.  (These  three  deposits  are 
considered  as  representing  the  Jura  limestones,  and  the  latter  as 
identical  with  the  coral  n^  of  England).  4.  Oreat  bed  of  lig«> 
nite  with  marine  peat,  succin  asphalte,  and  plastic  clay. 
5.  Ferruginous  and  chloritose  sand,  slate  clay,  and  argillaceous 
and  calcareous  beds  with  trigonisB  and  cerithia,  and  fFagments 
of  Ugnite.  On  the  south-west  of  the  Charente,  No.  4  and  5  are 
wanting,  and  a  very  white  limestone  said  to  be  the  lowest  chaik 
rests  immediately  on  the  oolites.  M.  Boue  has  traced  the  pro-* 
longation  of  these  lignites  from  Rochefort  by  Perigueux  to 
Saitat  in  the  Perigord. 

Similar  instances  of  the  occurrence  of  lignite  in  this  formation 
have  been  observed  in  England  in  the  Isle  of  Purbeck,  the  Isle 
of  Wight,  and  in  the  Weald  of  Sussex.  Mr;  Mantell  has  described 
the  vegetable  remains  of  Uie  last-mentioned  deposits  in  the  forty- 
second  page  of  his  work  on  the  geology  of  that  district. 

The  iron  ores  of  Perigord  occur  in  this  formation.  M.  Bou^ 
has  dso  observed  iron  sand,  green  sand  (with  crabs  and  echi- 
nites),,  and  chalk  marie,  on  the  SW.  of  the  basmof  the  Churoime 
between  Bayonne,  St.  Severs,  and  Dax.  These  deposits  repose 
on  the  Jura  limestone,  which  forms  a  band  at  the  foot  ox  tlie 
Pyrenees.  Quadersandstein  with  lignites  succeeds — tben  a 
few  beds  of  Muschelkalk  covering  the  great  saliferous  sand- 
stone. 

(C.)  Alps. 

On  the  northern  borders  of  the  Alps,  the  highest  beds  of  the 
Exterior  calcareous  chains  consist  of  a  dark-coloured  limestone 
often  mixed  with  sand  and  green  particles,  and  agreeing  in  its 
fossils  with  this  part  of  the  English  series,  with  the  addition  of 
nununulites,  which  are  rare  (although  they  do  occasionally  occur) 
in  these  beds  in  England.  Similar  bed^  are  mentioned,  and  in 
a  similar  position,  on  the  skirts  of  the  Maritime  Alps,  near  Nice, 
in  Mr.  Allan's  account  of  that  neighbourhood.  (^Ea.  Phil.  Trans.) 
They  form  the  second  limestone  of  the  memoir  referred  to. 

In  Cuvier  and  Brogniart's  Description  Geolodque  des  Envi« 
rctas  de  Paris,,  will  be  found  an  account  of  a  formation  of  the 
same  epoch  ^ith  the  craie  chloritee,  (the  English  green  sand,  and 
chalk  mari,)  in  the  chain  of  Buet,  with  a  particular  enumeration 
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of  its  fessils ;  and  a  description  of  a  similar  formation  overlying 
the  beds  of  Jiira  limestone  at  the  loss  of  the.  Rhine,  near 
Bellegarde. 

(D.)  Germany. 

The  prolongation  of  the  Jura  chain  through  Franconia  is 
covered  from  near  Ratisboifi  with  formationSi  probably  eoeval 
with  those  now  described. 

I  have  already  hinted  my  suspicions  that  more  than  one  form* 
ation  are  confounded  under  the  name  of  quadersandstein :  that 
rock  so  called,  which  is  obviopsly  interposed  between  the  Mus* 
ehelkalk  and  Jura  limestone,  is  probably  the  simd  and  sandstQiie 
of  our  inferior  oolite ;  I  still  however  conceive  that  much  of  th^ 
<{nadersandstein  in  the  north  of  Germany  will  not  be  found  placed 
in  that  relation,  but  rather  corresponds  with  our  green  and  ifOD 
sands  ;  yet  it  is  highly  difficiilt  to  pronounce  concerning  a  fock 
whidi  is  so  seldom  seen  covered  by  any  thing  but  diluvial  detri* 
ttts,  and  whose  true  place  ih  the  series  must,  therefore,  rather  be 
inferred  from  theory  than  ascertained  by  observation. 

(E.)  Poland. 

Mr.  Buckland  considers  the  sand  containing  li^te  which 
overlies  the  saliferous  sandstones  of  the  Wielickza  mines,  which 
M.  Beudant  hesitatingly  refers  to  the  tertiary  molasse  as  belong- 
ing  in  truth  to  the  green  sand*  Mr.  Beudant's  inference  rests 
only  on  the  occurrence  of  li^ite,  which  he  erroneously  consi^ 
dered  as  peculiar  to  the  tertiary  sands,  but  which,  as  we  have 
seen,  is  equally  common  in  this  formation.  Mr.  Buckland's 
opinion  is  rendered  greatly  more  probable  by  the  general  struc- 
ture of  the  country. 

{To  be  cantUmed.) 


Article  VIII. 

A  Means  of  Discrimination  between  the  Sulphates  of  Barium  and 
Strontium.    By  James  Smithson,  Bsq.  FRS. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  Afrii  «,  ISaS. 

To  distinguish  barvtes  and  strontian  from  one  another,  it  is 
directed  in  No.  19  of  the  Journal  of  the  Royal  Institution  to  dis- 
solve in  an  acid  which  forms  a  soluble  salt  with  them,  to  decoia- 
pose  by  sulphate  of  soda,  and  to  add  subcarbonate  of  potash  to 
the  filtered  liquor.  If  the  earth  tried  is  strontian,  a  precipitate 
fells  ;  if  barytes,  not. 

When  these  matters  are  in  a  state  to  be  soluble  in  an  add,  a! 
more  certain,  I  apprehend,  and  undoubtedly  a  mucA  easier  ptt)-^ 
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C6e4iiigfi«  to  (Nit  a  particle  iAto  a  drop  of  marine  acidoaaplate 
of  gliM,  and  to  .let  this  solution  crystallize  spontaneously.  The 
crystals  of  chloride  of  barium  in  rectangular  eightniided  plates 
are  immediately  distinguishable  from  the  fibrous  crystals  or  chlo- 
ride of  strontium. 

,  I  have  not  repeated  the  process  above  quoted ;  but  if  sulphate 
of  strontium  did  possess  the  solubili^  m  water  there  implied, 
thia  ouality  presented  a  ready  m^od  by  whidi  mineralogists 
woala  be  enabled  to  distinguish  it  from  sulphate  of  barium.  On 
trial  I  did  not  find  water,  or  solution  of  sulphate  of  soda,  in  which 
solphate  of  strpntian  had  long  lain,  produce  the  least  doud  on 
the  addition  ojfwhat  is  called  subcarbonate  of  soda. 

The  means  I  have  long  employed  to  distinguish  the  two  sulphates 
apart  was  to  fuse  with  carbonate  of  soda,  wash,  dissolve  in  marine 
acid,  8cc. ;  but  this  process  requires  more  time  and  tronUe  than 
is  always  willingly  bestowed,  and  may  even  present  difficuttiea 
to  a  person  not  familiarized  with  manipulations  on  very  small 
quantities. 

A  few  months  ago  a  method  occurred  to  me  divested  of  these 
objections. .  The  mineral  in  fine  powder  is  blended  with  chloride 
of  barium,  and  the  mixture  fused.  The  mass  is  put  into  smrit 
of  wine,  whose  flame  is  coloured  red  if  the  mineral  was  snlpnate 
of  strontium.  The  red  ccdour  of  the  flame  is  more  apparent 
when  the  spirit  is  made  to  boil  while  burning,  by  holding  the 
pbtina  s{)Oon  containing  it  over  the  lamp. 


Articl£  IX. 


Obiervatums  on  the  Temperature,  and  general  State  of  the  Wea- 
ther, on  the  Cooit  of  Africa  from  the  River  Sterra  Leone 
(8^  3(K  N)  to  the  Equator,  but  principally  in  the  Gulph  of 
Guinea  ffom  Lat.  5^  N,  to  the  latter,  dj  Capt.  B.  Marwood 
Kelly,  Koyal  Navy^  late  of  his  Majesty's  Ship  Pheasant. 

(To  the  Editor  of  the  Annals  of  Philosophy^ 

SIR,  Jfril  4,  I82S. 

From  local  peculiarities  in  the  state  of  the  weather  on  these 
ports  of  the  coast,  it  is  usual  to  divide  the  year  into  seasons  of  a 
denomination  different  from  other  parts  of  the  globe ;  in  place  of 
springy  suoQuner,  autumn,  and  winter,  they  are  here  called  the 
tornado,''^  rainy,  f^gSy>  second  or  after  rains,  and  fine  seasons. 


*  These  violent  oonvubioiis  in  tlie  fttmosphere  so  terrific  to  MikfB,  aad  wiiidi  woo^i 
be  no  leu  ■otolandtmen,  if  the  state  of  cultivation  was  so  far  advanced,  asto  e&posetibie 
hnahandman's  labour  to  the  ravages  of  these  dreadful  tenipests,  first  shows  itself  on  the 
Mittft  ^nailer  of  the  hoiiion  1>y  *  deep  black  doud  heavily  charged  wxih  electric  fluid. 
X^  doHdoontfawire  inereaiing  in  si^  aanwtii&ea  for  an  how  or  two  beibre  it  iapat  In 
i,  and  constantly  emitting  vivid  flashes  of  Jightning,  ikcoompanitd  by  heavy  and 


}  t' 
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.  From  Siena  Leone  and  the  riYem  in  its  immediate  viciilitf^  as 
iGur.aa  Cap^  Appolkmia,  the  tornado  season  sets  in  about  the 
middle  of  .April>  and  continues  to  the  middle  of  June,  when  it  is 
ttttcceeded  by  the  rains ;  at  this  time  these  violent  convulsions  in 
the  atmosphere  are  freauent;  rarely  two  day^  pasb  without  one 
beine  ejsperienced ;  sna  even  in  »the  early  parts  of  the  month  of 
A^rii^  they  are  sometimes  felt.  Hie  load  of  vapour  from  which 
the  atmosphere  is  unburdened  by  theln;  renders  the  air  pure  aikd 
wholesome^  and  the  rain  which  .falls  in  torrents  for  the  ^ace  of 
an  hour  dries  iip,  sp  immediately  that  thev  may  be  deepn^d  te 
contributing  much  to  the  salubrity  of  the  dimate ;  even  tb  ship* 
ping,  except  at  anchor  in  the  rivers,  if  due  precautions  aire  taken; 
they  are  attended  with  no  dan^r,  as  the  gust  of  wind  always 
cospies  from  the  land,  north  of  Cape  Palmas,  and  in  a  parallel 
with  it,  east  of  that  Cape,  and  with  quite  suJBBcieht  warning  evdn 
for  a  merchant  ship,  with  but  few  men,  to  make  the  neoesteij 
preparations.  .     ,       j 

About  the  middle  of  June,  the  rain^  season  commences;  and 
continues  to  the  beginning,  and  sometimes  even. to  the l8itter<en4 
of  November :  from  the  httle  cessation  Of  rain  Which  takes  place 
during  this  period,  the  ground  soon  becomes  drenched,  and 
from  it  a  miasma  arises  which  engendecs  those  pestilentiiid 
remittent  fevers  so  destructive  ojf  human  life  in  this  part  of  the 
wo^rld. 

A^  the  rains  bedn  to  subside,  they  are  succeeded  by  thick  ha^ 
weatheir,  arising  Irom  a  rapid  evaporation  of  the  thoisture  stiU 
remainiug  iti  tl^  ground.    . 

.  About  the  latter  end  of  December,  and  during  the  whole  of 
January,  a  wind  occasionally  blows,  possessing^properties,  and 
attended  by  circumstances;  peculiar  to  itself;  it  is  knowa  by 
the  .name  of  the  Harmatan,  and  blows  from  .the  eastward  with 
coiisiderable  strength.  It  is  always  attended  by  thick  hazy 
weather,  not.withstanding  which  it  is  so  dij  and  parching,  that 
all.w<y>d«work  warps  and  shrinks,  and,  if  umted  by  glue,  becomes 
detached.    Paper  and  books  appear  as  if  .they  had  been  placed 

Slose  by  a  fire.    On  the  human  nrame  its  efiects  are  considerably 
eit;  die  lips  and  nostrils  become  dore  and  inflamed,  and  the 

4ittatit  daunder.    Afteratkne,itiii«*IMealMiv«tfaelMinaQii,  towhwhits 

i[|  pATalU^  and  extremdy  blacl^  and  there  remfins  «tatipp4ffy  for  a  short  ,^a  $  wbea.il 
18  agaii^  put  iii  motion,  the  most  fiightfvl  flaishes  of  forked  lightQmg,  accompanied  l^ytl^ 
heaviest  possible  daps  of  thunder,  now  issue  from  it  in  rapid  succession  i  when  it  has 
RMhed  A  little  beyond  the  xenith,  a  sudden  dull  is  fdt  in  the  temperature,  and  then  fel- 
lows a  moKeTiokatsoiiaU,  ocsustofwiDd,  aiidrain«  than.ihe:mo|tfytile im|igni««iaa 
can  ^cture;  but  whioi  seldom  lasts  longer  than  hidf  an  hour.  I  always  made  a  pnu;^ 
of  taking  in  erery  sail,  and  putting  the  ship  before  the  wind :  and  1  am  of  o]»mon  ibM 
in  some  af  the  most  vioUnt,  even  wtthont  sail  set,  if  tlyit  piecaution  was  noi  taken,  afw 
^im  ww^  l^  dupm  pnheir  beam  ei»ds*  .  On  sbM^aU  ai^m^tcd  BiMtutjB.iwQa  enimii 
Qouing  is  seen,  nothingis  heard ;  every  creature,  whether  man,  bird,  or  beast,  haviBg 
|iWi^i#V)^.<ll>dsMMrfi«|itb«iipp^^  biitJK»ji<MncrJsk«TnAanihe 

air,  which  was  before  dose  and  sultry,,  becomes  so  ddighftfoBy  pure  and  'mv%9nAa^m 

♦^  mmmmaimnm*mi  *\»m  wliiJai  animal  f lOafkllll- 
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throat  parchedy  and  other  exceedingly  uncomfortable  sengations 
excited,  althoogh  it  is  generally  said  to  give  wounds  and  «dcer8 
a  strong  predisposition  to  heal.  The  maximnm  of  the  4hemio- 
meteris  seldom  above  75^  Fahr*  10^  lower  than  it  is  both  before 
and  after  it.  Its  dmration  varies  from  two  or  three  to  seventeen 
or  eighteen  days ;  this  mav  be  considered  as  part  of  the  fine 
season,  which  continues  till  the  tornados  again  commence.  It 
is  not  pecidiar  to  this  part  alone,  but  prevails  throughout  the 
whole  extent  of  tropical  Africa. 

The  GU)ld  Coast,  which  is  said  to  commence  at  Cape  AppoUo* 
nia,  but  more  properly  at  Cape  Three  Points,  and  ends  at  Cape 
Saint  Paul,  comes  next  in  the  line  of  coast;  and  as  it  differs 
both  in  height  and  appearance  from  that  further  to  windward,  so 
does  it  both  in  cUmate  and  salubrity. 

The  tornado  season  commences  early  in  March,  and  oida 
about  the  middle  of  May ;  they  are  by  no  means  either  so  violent 
or -frequent  as  on  the  coast  east  or  west  of  it.  Towards  their 
close,  and  immediately  preceding  the  rains,  strong-  southerly 
squalls  with  heavy  rain  are  sometimes  experienced,-bttt  unaccom- 
panied .by  thunder  and  Ughtning. 

About  the  middle  of  May,  the  first  rains  commence,  and  con- 
tinue for  six  weeks.  Europeans  who  have  spent  some  years  in 
tiie  countrv,  suffer  much  inconvenience  from  intermittent  fever, 
but  it  is  seldom  attended  with  danger. 

Early  in  the  month  of  July,  the  first  rains  cease  (it  is  here  that 
cessation  commences),  and  is  followed  by  a  dense  fog  which 
continues  till  August.  During  this  period  those  persons  who 
are  not  inured  to  the  climate  are  subject  to  attacks  of  the  bilious 
rennttent  fever,  which  often  proves  fatal ;  the  season  when  this 
pestilential  disease  prevails  is  comparatively  short,  arising  -I 
imagine  from  the  surface  of  the  land  being  composed  of  a  light 
sandy  soil,  which  easily  admits  the  water  that  falls  to  run  off  into 
the  sea,  or  to  be  taken  up  by  evaporation ;  it  is  a  singular  ftct 
that  there  are  no  springs  on  the  Gold  Coast,  and  the  inhabitants 
are  entirely  dependent  on  reservoirs,  in  which  water  is  caught 
and  preserved  during  the  rains  for  the  whole  year's  consumption. 

From  the  beginning  of  August  to  the  middle  of  September, 
the  weather  is  particularly  fine  and  pleasant,  the  mean  tempera* 
ture  afloat  not  being  more  than  78^  Fahrenheit. 

To  this  succeeds  the  second  rains,  which  last  till  the  end  of 
October,  but  these  are  so  moderate  as  not  to  be  more  than 
occasional  showers.  The  weather  from  this  time  is  fine  till  the 
tornado  season  again  commences.  In  December  and  January 
the  harmatan  occasionally  blows  as  on  the  windward  coast,  and 
with  the  same  effects. 

The  Bight  of  Benin,''^  from  Cape  Saint  Paul  to  the  ri?er 
Ramos,  is  (with  the  exception  of  the  tornados  being  much  more 

*  TheBklit  of  Bcnm  if  Ibimed  liy  Oa^  Saint  Fftttl  and  FoimoM,  wiiichaie  distant 
ftom  eadi  ottwr  about  103  leagoct. 
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tempestuous),  subject  to  the  same  periodical  division  of  seasons 
as  the  6<dd  Coast  till  tbe  middle  of  September,  when  the  second 


rains  set  in  with  the  greatest  possible  violence,  firequently 
attended  with  the  heaviest  tornados.  I  also  found  tlmt  on  the 
eastern  side  of  it,  from  Lagos  quite  round  over  that  alluvial  land 
through  which  the  great  rivers  flow,  a  slight  tornado  came  off 
about  sunset  every  evening  during  the  month  of  November. 

'In  the  Bight  of  Biafra,  the  tornado  season  commences  in  the 
be^nning  of  February,  and  lasts  to  the  middle  of  March,  when 
it  IS  succeeded  by  the  tirst  rains.  These  continue  to  the  middle 
of  May>  and  are  then  followed  to  the  end  of  that  month  by  the 
fogs,  but  they  are  not  nearly  so  dense  as  in  the  Bight  of  Benin, 
especially  in  the  neighbourhood  of  the  islands.  From  this 
time  to  tne  middle  of  September  the  weather  is  particularly  fine, 
but  seldom  unaccompanied  with  haze.  At  the  latter  period,  the 
second  rains  set  in,  and  fall  extremely  heavily  to  tbe  end  of 
October,  when  they  begin  to  subside,  and  are  followed  by  fine 
weather  till  the  tornados  recommence  in  February. 
•  The. above  description  of  the  weather  within  the  before-men- 
tioned limits  on  the  Coast  of  Africa,  although  it  appears  to  be 
divided,  and  governed  by  laws  with  the  most  perfect  regularity, 
is  by  no  means  to  be  considered  as  not  subject  to  any  variation ; 
^  as,  m  example,  in  July,  1819,  on  the  Gold  Coast  and  Bight  of 
Benin,  although  generally  subject  to  fogs,  I  experienced  a  con- 
siderable quantity  of  rain  till  I  reached  the  river  Ramos,  from 
thence  around  Cape  Formosa^  and  into  the  Bight  of  Biafra,  the 
weather  was  particularly  fine  idthough  attended  with  some 
haze. 

Again  in  the  year  1820,  I  was  cruizing  in  the  Bight  of  Biafra 
during  the  whole  of  the  months  of  June  and  July,  and^  nothioff 
cduld  exceed  the  delightful  state  of  the  weather;  but  in  the^  end 
of  July,  1821, 1  rounded  the  Bight  of  Benin  in  a  thick  fog,  and 
on  approaching  Cape  Formosa,  and  running  along  the  north  coast 
of  Biafra,  I  found  neavy  rains  constantly  falling  from  midnight 
to  noon,  which  continued  for  nearly  a  month. 

Also,  although  a  portion  of  the  year  is  called  the  tornado 
season,  tornados  are  not  uncommon  during  the  periodical  rains, 
insomuch  that  in  the  neighbourhood  of  Sierra  Leone,  the  end  of 
September  is  frequency  called  the  second  tornado  season. 

The  following  daily  statement  of  the  temperature  is  the 
mean  of  three  observations  of  the  thermometer  taken  generally 
at  8  a.  m.  1  p.  m.  and  8  p.  m. 

The  thermometer  was  hung  against  the  middle  partition  of 
the  Pheasant's  cabin,  with  the  doors,  windows,  and  ports,  always 
open  to  admit  a  free  circulation  of  air. 
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;  June,  1819.— From  th^  Ut  to  5th,  between  lat.  11°  and 
8^3(y  N,  fipe  weather ;  the  6th  and  7th  off  Sierra  Leone,  tor- 
nados and  heavy  rain;  from  the  7th  to  17th  at  anchor  ip  the 
riy^r.  Weather  occasionally  fiqe  ;  at  others  showery,  and  tor- 
nados. From  the ,  17th  to  30th,  on  the  coast  betweefi  Sierra 
leqoe  and  Cape  Palmas,  condnned  heavy  rain,  with  heavy 
tornados  ocpasiopally.  , 

■June,  1820^— From  the  Ist  to  I6th,  running  from  Cape  Coast 
to.thejBlaad  of  Saint  Thomas,  north  of  the  parallel  of  3°  N,  a 
considerable  quantity  of  lain  fell ;  but  south  of  it,  had  fine  wea- 
tib^r;  from  the  17th  to  30th  cruizing  between  the  parallel  of 
2°  M  and  tUe  equator.  Fine  weather,  but  cloudy;  and  I, must 
here  observe,  alter  three  years'  eKpefjen^e,  that  I  have  always 
found  the  weather  more  cloudy,  and  the  thermometer  lower,  oh 
or  near  the  equator,  than  a  few  degrees  north  or  south  of  it. 

Juae,  1821. — From  the  1st  to  23d,  at  anchor  at  the  Island  of 
Ascension  particularly  fine  weather.  From  the  24th  to  30th,  on 
the  passage  from  Ascension  to  Cape  Coast,  fresh  breezes,  and 
cloudy  throug^ot. 
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Julify  1819. — ^From  the  1st  to  Qjljh,  from  the  vicmi^  of  C^^  Pal- 
mas  to  pape  Coast  Roads,  continued  heavy  rain.  Fronji  the  IQth 
to  l^th  at  anchor  in  Qape  Coast  Roads,  ploudy  weather^  lyifh 
Sequent  showers.  From  the  17th  to  20th  on  various  other  partg^ 
pf  the  Qold  Coa^t,  fine  weather.  ?!;pm  the  21§t  tQ  25thj  ia  th^ 
Bight  of  Benin,  continued  heavy  rain.  F^om  tbe  2$th  tio  3Ut» 
in  the  Bight  of  Biafra,  fine  weatner. 

July  J 1820.— Tl^e  whole  of  this  month  between  1^  50^  N,  and 
0°  20^S,  moderate  and  cloudy  weather  throughout. 

July,  182V— From  the  1st  to  18th  on  the  Qold,  poast, 
moderate  breezes  and  hazy,  with  showers  at  times.  l^roQi  di^ 
l£lth  to  23d,  rounding  the  JPight  of  Benin,  in  thick  hazy, 
wes^th^r.  From  the  24t;h  to  31st,  on  tl^e  coast  hatw^^en.  Cup^. 
Forn^psa  and  the  river  l^onni,  cJLoudy  and  unsettledi  ^atbeft 
with' rain,  espec^aUy  frpqa^nud^igl^t  to  i^po^ 
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August,  1819. — From  the  1st  to  17th,  running  from  the  Bight 
of  Biafra  to  Sierra  Leone ;  while  in  the  neighbourhood  of  the 
equator,  cloudy,  but  settled  weather,  with  fresh  southerly  winds. 
Alter  passing  the  lat.  of  4®  N  (about  the  parallel  of  Cape  r almas), 
continued  and  heavy  rain.  From  the  loth  to  25lh,  at  anchor  in 
Sierra  Leone  River,  heavy  rain.  From  the  26th  to  31st,  between 
Sierra  Leone  and  Cape  Mount,  cloudy  weather,  with  rain  occa- 
sionally. 

August,  1820. — ^The  whole  of  this  month  on  the  Gold  Coast, 
ibe  weather  generally  fine. 

August,  1821. — rromthe  1st  to  6th,  at  anchor  in  George's 
Bay,  m  the  Island  of  Fernando  Po,  unsettled  weather  with  rain. 
7tfa,  8th,  9th,  and  10th,  in  the  vicinity  of  the  above  island,  with 
a  continuation  of  the  same  weather.  From  the  11th  to  Slst, 
between  the  parallels  of  1°  and  3°  N,  and  8^  and  4^  E,  variable 
and  unsettlea  weather,  frequently  attended  with  rain. 
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Septdfnber,  1819. — ^Fromthe  Istto  lOth^running  from  the  wind- 
ward coast  to  Cape  Coast  Roads,  moderate  and  cloudy  weather, 
with  showers  of  rain  occasionally.  From  the  11th  to  16th,  at 
anchor  in  Cape  Coast  Roads,  fine  weather.  On  the  t7th,  18th, 
19th,  and  20th,  between  the  parallels  of  6^  and  6"^  IS,  cloudy 
weather.  From  the  21st  to  SOth  in  the  Bight  of  Benin,  conti* 
nued  and  heavy  rain. 

Sq^ember,  1820. — From  the  1st  to  12th,  reaching  from 
the  Gold  Coast  to  the  Bight  of  Biafra,  moderate  and  cloudy 
weather.  From  the  13th  to  30th,  between  the  parallels  of  Q?  rf 
and  equator,  first  week  cloudy,  with  rain  occasionally;  latter 
part  heavy  rain. 

September,  1821.— -From  the  Ist  to  9th,  running  from  0^  30^ 
N,  and  the  meridian  towards  Sierra  Leone,  moderate  and  fine 
weather.  From  the  10th  to  SOth,  at  anchor  in  Sierra  Leone 
River,  weather  extremely  unsettled,  with  a  considerable  quan^ 
tity  of  rain. 
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Qciob&,  18l9.~Fffom  the  1st  to  26tfa,  crainng  in  flout  of 
i^e  Bight  of  Benini  nearly  the  whole  time  between  th^  {mraBdH 
of  4/  and  GP  N,  continued  and  most  heavy  rain.  The  Teniaiii3er 
of  the  month  on  the  Gold  Coast,  fine 'weather.  ^ 

OciffAeff  1820«-*-From  the  1st  tx)  13th,  between  the  parallel  6f 
1^  20'  N  and  equator,  and  9"^  and  3"^  30^  £,  continued  andik^avy 
rain.  From  14th  to  23d,  between  the  parallels  of  the  equator 
and  4""  N  and  3^"^  £?  and  13P  W;  cloudy  weather.  F^cM  fbe 
24th  to  3Ut,  between  Uie  parallels  of  ^"^  and  8P  SOP  N, '  ^nd  IS^ 
and  14°  30'  W,  continued  and  heavy  rain* 

October,  1921* — From  the  1st  to  16th,  cruizing  between  the 
parallels  of  8°  and  6°  N,  and  12°  and  14°  W,  extremefy  un- 
settled  fmd  soually  weather,  attended  by  heavy  and  fiequent 
rain.  From  the  17th  to  31st,  cruizing  between  the  parallels  of 
6°  30'.  and  11°  30'  »,  and  14°  add  19°  W,  light  winds,  calms, 
and  ^ne/w^fttbejr* 
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'November y  1819. — The  whole  of  this  month,  between  the 
parallels  of  6^  and  3®  N,  audl^  and  6**  E,  generaHy  fine  wea^^ 
thet,  but  a  few  tornados.  .      , 

*  November,  1820. — ^The  whole  of  this  month,  in  the  vicinity  dF 
Sierra  Leone,  during  the  first  16  days  a  considerable  quantity  of 
rain  fell.  The  last  fortnight  the  weather  was  cloudy,  but  other- 
wise fine. 

November y  1821. — Throughout  tii^  ^hole  of  this  month  criliz-  , 
ing  between  the  Island  qt  Goree  and  riv^r  Sierra  Leoile,  the 
leather,  particularly  fine,  but  frequently  attended  with  consider- 
aWe  haze. 
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•  V  - 

Decepjm,  ,1819. — From  tie  Ut  to.Mth,  in  ancLnea^  P^^^s 
Island^  fine  weather,    f'rom  the  15th  to  31st,.  betwe^eo.  .^h^,. 
parallels  of  1®  30^  and  4**.  67'  N,  running  from  Princes  |stap4^  . 
Cape  Coast  Heads,  moderate  and  cloudy  weather*  bi^(\(^^ea|t]^, 
J9th  ^nd  ^th)  squally  at  tildes.  ,    v    u'. 

jpecewifter,  1820.— From  the  1st  to  16th,  between  Sierra  ]^()o^. 
an4.Cape  iPalo(ia«.  the  weather  very  uaselilpd  an^l  Bqi|^llf:^,ifjitti . 
rain.    From  the  l7t^io23d,  h^tweea  Cape  Pak^  a^4,(^pfli 
Coast;  W  ^^9^  the  24th  tu  31.s>t»  ajt  anchor  at  th»  Uit^rji^^f,^ 
weather  generally  fine  and  pleasant.    ...  ...   \.    l,/i;.S' 

[Pecen^r^  l^U — ^The  whole  of  this  mo^tb  >*.  wcW -.fe'. 
SJerrfi  I^eone  River^  .From  the  Ut  to  13th,.  regular  swein^jitlid.. 
breezes,  with  fine  weather.    From  the  14th  to  23d,  a  atrqi^g^ 

harjn9^(i,b}p^'^^>  ^J*fr  ^Wck  h^zy  wither.    From  tl\e84^h*o 
3lsti  Ught  a^(ji,reg^lar  sea  and  lan^l.  hr^ezepi,  w,ith  fipe  weatl^^i;^ 
but  rather  hazy  •  ,.    .    ,    ,  .,    .     ,    .  ,,.  r 
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' 'JnHA'^rif,  i*$2(K— From  the  1st  to  18£h,  on  the  Gold  Coast, 
irioilerBlfe  aiid'settjed  weather.  Erom  the  19th  to  31 3t,  craizitig 
be«\feta  ^e  jlJaralleb  of  4^  and  6*  N,  in  front  of  the  Bight  of 
B^Aycoiitinued  fine  weather. 

January y  1821. — From  the  1st  to  ^th,  oh  the  Gfbid  Coast, 
niod^r^t^  and  fine  weather.  From  the  8th  to  23d,  bejtween  the 
pfti^aHeb  of  6^  3(y  and4^N,  and  \^W  and  7*>  3(K  E,  light  winds 
attdfi^e'^eath^t  attended  by  considerable  haze.  From  thfe  24th 
to'dlst,  ^near  ^tit  Island  6f  Fernando  P6,  and  at  atichor  in  tJie 


Idnuat^l'  I'^Ql— The'wHoIe  bf  th?3  rnbrtth -itf  Si^frii  Ifet^e 
Ri«^l»V*'^  ^*^ft^rm' g^iiertil  tiiod^*t^^  *t£  a  s!ig^t'tefnad6 
or  two  towards  the  middle  of  it. 
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Feimary,  1820. — ^Tbrotighout  this  month,  cruising  between 
tl[ie  parallels  of  4^  and  6°  N,  and  3^  and  6^  E,  generally  fyie 
weather. 

February  f  1821. — ^Nearly  the  whole  of  this  month  between  liie 
parallels  of  2^  30'  N  and  the  equator>  and  8^  30'  and  l*"  30^  E^^ 
ught  winds  and  cloudyi  but  fine  weather  throughout. 
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March,  1820.— From  the  Ist  to  7tb,  in  aad  fiear  PoMii 
IiihiiA^  in  ^^Aeral,  fim  waatber^  bat  sometimeft  jtquflly*  Frioal 
thfe  8^  to  2$th|  heime^u  the  parallels  <tf  2^  ead  ^  30"  N^.a«d 
7^ SO'  and  2^  £$  tberemainderof  the  moolboiktbe&ddCoMfil 
generally  fine  weather ;  between  the  first  pertoda  had  a  few  tot^ 
iiados. 

March,  182L*--From  the  let  to  7tby  between  the  paxaUefa  ef 
2^  M  and  l""  2V  £,  and  the  Odd  Coaaty  modenkte  ^nd  fine 
weaAen  From  the  8th  to  2  Ist,  cm  the  Gold  Coaat^  fine  weather* 
From  the  !^  to  Slat,  between  Oie  paraUela  of  3""  30"  and  P  30* 
N,  and  P  and  7®  £^  moderate  and  pleasant  weatlwi'^ 
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Aprily  1820. — From  the  ist  to  24tb,  running  from  the  Gold 
OcNO^  W  th6  Isknd  of  Ase^nsiony  be«we«en  the  cbast  ahd'yqua- 
tor  expeiri^iieed  frequent  atid  hieavy  tomidos ;  attid4>6iWfe^tf'the 
^aralM  of  3"^  N  and  the  latter  had  tcmtinued  knd  hbai^  <tuin. 
CfeKMsedii  tiie 'ia^ridmti  and  «q«ii^t.  oh  the  )6th  »(«a%:.felt'«he 
same  time,  after  whiph- had  0tr<»ng^$dntSi^fy^tldiS&E<u4t^^ 
i^tb  cloudy  wektber^  aU  the  waiy  to  Ascension.  The  ret»4iiader 
yiiSM  mifdnth  at'^ncfhor  at  A6i(^ii8t6n^(in<^*tvi8athep;-^<  •  ''^>>  '> 
'  iit/>«/yift?V2^Pr6>miiie  lutto  Utii,iri  thSd  virility  ioPfefciG^g^ 
iskftd;  ^^p^rMi^^d  «iiterat  toritad^ft;  Mhiefwi^'bati  fitio^t^K^* 

the  Gold  Coasty  experteneed' freiitretit^ 

From  the  21st  to  30th,  on  the  Gold  fcoast,  fine  weatner,  with  the 

exception  of  a  tornado  at  times. 


umei 


■  UK-Giat^'j^kif. 


I8W. 

1811. 

..   '    ,    "^' 

Kio 

M.r  I 

83" 

88 

2 

m 

83 

3 

63 

ii 

4 

ii' 

8!! 

« 

89 

T 

83 

8- 

89 

79 

« 

80 

70 

TOj 

10 
11 

88 
82 

IS 

62 

60} 

13 

81 

80f 

14 

81  \- 

81 

15 

81 

801 

IS 

81 

m 

IT 

BOi 

80 

18 

80] 

19 

79} 

19 

80] 

SO 

80 

96 

80 

SI 

79 

81 

SOi 

9S 

8S 

6» 

23 

77} 

93 

8& 

■ 

94 

24 

80 

■ 

85 

25 

19 

\ 

86 

86 

80 

87 

81} 

.87 

80} 

98 

88 

98 

8li 

29 

83 

29 

81} 

30 

88} 

SO 

80} 

■                   91 

81 

SI 

80} 

MeuKrflhemMilh. 

81  ■ 

Meuiof  Aemralh. 

81% 

niMiMtni  Aom.  M 

(he  W>  u  I  p.  n. 

9b 

thESd«lp.m.. 

S<i 

Mfai.ibaw.Da«9d« 

Mininmin  tbetm.  on 

T7 

the  8Sdi  U  6  a.  HI 

18' 

,  ^atft  1S20.— From  the  1st  to  16th,  at  anchot  at  Ascenaion, 
.fine' dear  weAther.  From  the  17thto  Slat,  cunning; from  Asceo- 
,fipn  ia  Cape  Coa«t  Roads,  While  oouth.of  the  equator,  had 
Btrong  .^rflezea  and  doudy  weather.  On  approaching  the  coaat, 
.4Kperieneed;unsettled  weather^  withraia.  :  . 

,  jV/oy,  1821.— Front,  the  Jst  U>  7th,  at  aiwhoi  in  Cape  Coast 
Roads,  cloudy  .weathtfi  with  lain  occasioiaaUy..  Fnoui  the  8th 
(0  J4th)  Iretwreea  the  QoLd  Coast  and  equato*,  variabJe  weather, 
^viuetim^B  dne,.at  others  raiay..  Fnorathe  ldttiito^(jth,  between 
theiequbtor  and  the  Island  of  AsceDsioD^  (hiJttw!27tht  tincliored 
HBVho  latter;,  flne  weatJwt. throughout.  .    :     >    : 
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Ou  the  Beigki  of  the  Barom^ef*    By  M.  P.  Moyle,  Esq, 
(Tq  tl^e  ]Editor  of  the  Aniiah  of  Philosophy.) 

DEAR  3IR,  HcbtoH,  April  15,  1823. 

A  PROPER  Gollection  of  accurate. barometrical  observations 
would  give  us  a  correct  idea  of  the  height  of  the  different  places 
where  they  are  kept  above  the  level  of  the  s^a,  as  well  as  serv- 
ing other  useful  purposes ;  but  unless  every  necessary  correction 
is  made^  this  canpot  be  obtained.  From  the  few  observations 
that  I  have  made  on  those  tables  which  have  appeared  in  the 
Annals,  this  consideration  does  not  seepi  to  have  oeen  properly 
meditated.  It  may  not^  therefore^  be  unacceptable  to  such  of 
your  correspondents  to  make  c^  few  remarks  on  this  particular 
point,  and  thereby  prove  its  necessity. 

It  is  well  knowQ  that  mercury  expands  by  beat,  and  contracts 
on  the  appUcat|on  of  cold.  Hence  the  height  of  the  mercurial 
column  in  the  barometer  is  affected  not  only  by  the  pressure  of 
the  atmosphere,  but  by  the  temperature,  and  the  attention  of 
meteorologists  ought  tp  be  more  fully  drawn  to  this  considera- 
tion to  render  theii*  tables  of  the  greatest  utility. 

The  standard  temperature  for  observation  is  agreed  on  all 
hands  to  be  32°  of  Fahr. ;  consequently  if  made  at  a  time  when 
the  thermometer  stands  above  or  below  this  point,  it  must  of 
necessity  indicate  a  higher  ot  lower  range  respectively ;  and  to 
prove  the  extent  of  error  arising  from  the  neglect  of  this  circum- 
stance, let  us  suppose  that  the  heigh*  of  30  inchej?  of  mercury 
is  taken  when  the'  attached  thermometer  stands  at  72^;  this 
would  give  an  excess  above  ivhat  it  would  be  at  32°  of  inore  than 
^_3_t}jg  of  an  inch  from  the  mere  expansion  of  the  mercury, 
^'o  wonder  then  that  errors  arise  in  our  calculations. 
'  General  Roy  found  that  the  expansion  of  one  inch  of  mercury 
In  the  barometer  tube  at  32°  was  •0001127  :  hence  to  reduce  the 
observed  height  of  the  mercury  to  what  it  would  be  at  32% 
becomes  an  easy  matter;  but  for  the  greater  facility,  l  have 
constructed  the  following  table,  which  represents  the  expansion 
of  one  inch  of  mercury  for  its  corresponding  temperature.  It 
extends  from  32^  to  160°  beyond  which  it  is  not  probable  that 
any  observation  will  be  made. 

In  order  to  obtain  the  fexact  temperature  of  the  mercury,  the 
observation  should  be  made  by  a  thermometer  attached  to  the 
frame  of  the  barometer,  that  it  may  warm  and  cool  along  with  it. 
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62°  -0032910 

92°  -0064020 

122° 

•009303U 

33  -0001127 

63  -0033976 

93  -0066026 
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There  sg:e  different  ways  to  calculate  the.  correction  from  this 
table ;  the  first,  and  most  accurate,  is^  that  of  miilUpIying  the 
9ttm  in  the  table  corresponding  with  the  obs^ed  temperature 
by  30|.  which  gives  the  expansion  for  30  inches  of  mercury* 
Then  letthe  ol^erved  height  of  barometer  be  28*420^  attached 
thermometer  72%  %nd  we  shall  have  4343  x  30  s  18044. 
Then  30-13044 :  30  : :  28-420  «  28-29697. 

The  second,  the  one  I  always  adopt,  as  bein^  more  expedi« 
|iou$,  i&by  n^ultiplying  the  sum  corresponding  with  the  temper* 
ature  by  tne  observed  height  of  mercury,  and  then  taking  it  from 
Jihe  observed  height,  viz.  4348  x  28-42  =  1-2357  -  28^420  » 
^8*29643,  differing  a  mete  nothing  from  the  first  method."*^ 

It  appears  from,  the  Ann.  de  Chim.  et  Phys.  that  the  meteo^ 
rologicai  table  published  monthly  in  Uieogi  has  the  proper  correc- 

*     •  The  oorrectioa  obtained  by  tbii  method  muBt  be  added  to  or  Mubtracted  firom  the 
observed  heights,  according  as  the  temperature  is  belov  or  abore  the  standud  tempera- 


tioii  x^d^k'  t^d  that  it  is  maiked  at  niDe  in.  Uie  xttoroing^  ail«oo% 
at  three  in  the  afteraoony  and  at  nine  at  night. 

From^the  iftonthly  mean  of  those  heigbtsy  it  appears  that  the 
barometer  is  highest  at  nine  in  the  mornings  next  highuestat 
nine  ift  the  eveniagy  lower  at  noon^  and  lowest  of  all  at  IhiM 
in  the  afternoon.  The  proper  hours,  therefore,  for  taking  the 
hmghta  of  the  barometer  is  nine  in  the  mornings  and  at  three  in 
the  aiftemoon. 

The :  elevation  of  the  barometer  above  the  level  of  the  sek 
ought  also  to  be  noted  when  known ;  and  if  a  correction  is  made 
fof  it  in  the  results  given,  it  should  also  be  remarked,  as  some 
metebr^k^ts  allow  for  it,  while  others  are  guilty  of  the 
•mission.  I  am,  dear  Sir,  your  humble  servant, 

M.  P.  MOTX.B. 


teST 


Article  XL 

« 

Some  JParticuhrs  regarding  the  Askmotean  Catalogue  of  Extra- 
Heous  tbssih,  published  in  Latin  by  Mr.  Edward  Luid  {or 
Lhoyd) ;  and  recommending  a  Translation  of  the  same  to'  be 
n/kaSt  and  primttd*    By  Mr.  John  Farey . 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

9IR,  Havland^reet^  Mt^ch  99,  18«3. 

-  In  pursuance  of  a  design  which  I  formed  some  years  ago^  of 
collecting  as  many  as  possible  of  the  published  /oc^rAYne^  offost^il 
sheHs,  and  of  Othear  organic  remains,  m  some  itlstauces,  1  lately 
made  an  alphabetical  arrangement  of  the  294  places^  to  wliicn 
Mr.  Edward  Luid  (or  liwyd)  seems  to  me  to  refer,  in  liie  second 
edition  of  his  descriptive  Catalogue  of  the  Askmolean  Mnseum^nt 
Oxford^  printed  in  1760»  This  book  I  borrOv^ed  of  my  ftiends 
MeHsrs;  Sowerby,  bavrng,  after  many  years  inquiry/ tiever 
been/able^o  meet'  with  a  «opy  of  it  on  sale,  from  whence  I 
concludci  Ahat  it  is  out  6f  pnnt,'and  become  very  scatter atld 
4earl;  whtcbicireumstaAcea  induce  me  to- request  you  to  gire 
insertion  in  the- Annah  to  a  few  parti^Hifars  regarding  Mr^Luid's 
wbrk^  with  the  hope  that  .the  same  may  excite  the  attention  <^f 
thdebliidelQrs  offosbiil  shtilsi,  8ic-and  prove  of  sonie^use  tti  them, 
and  may  lead  to  the  publishing  of  an  English  edition  of  triliis 
WNtk,.  by.  Bome<  gen tteman  connected  with  th^  Untvbrality; 
wberein^I  hope,  that  the.coppor  plates  to  Mr.  L.'s  book- are >pi>6«^ 
sePTftd',  and  might  serve  foff  a  cheap  English  edition. ' 
' .  The^speoioieni^  of.orgiihie  remaiii^'  tco^  meniioned^  and  bnefly 
described,  by  Mr.  Luid,  including  some  sparry  substances  at  the 
l>eginttil4g)  '^^eexifi  Abottt  1800  in  ntirbber  f  1766  of  which  l^peci- 
mens  are  distinguished  oy  a  series  otnumbers^  find  some  ^oUiera. 


BuiQber.  •  ■'   "■'  '»  •  '"•'  ^'^'''H.  '".u^    {It  i;?  .■,-•/''  .:». 

lirliiBb  I>  shiiti  meotion  presently,  fitimistied'  ttidf4  tksA^  ^dti€Pkh«ilf 
^((ke  whol0  CG^eotionv  or  106^  of  thi^is^eaiiil^tidieftdtMratiid^ 
efanmtkiff  of  477  fosie^i  ^e)^  lifui  588  bthe^  boit^lr^  isibsliv 
orgairitea ;> the  pixi^tiGe^ ap^aifentljry of It^ttedftbti^it^ldbltf^ 
of  strata,  ascertained  by  Mr.  William  Smith,  and  dnttcfi^rlMied'ih 
his  OeOlogical  Table,  from  the  Lend&Hclay^  dotrn^eirds  tbth^  tias. 
*i>'it<henoe' appears,  th^t25  of  the  placi^s;  among  the  moiiti^c^ 
dttotiv€  of  Ashmolean  speiftimensyfurnished  noi^e  to  theSmiihenii 
odlectiod,  of  about  1155  specimens  o^ shells.  See. 'vrbiekMi!'«43« 
in  June,  1816,  d^osited  in  the  British  Mmeum,*  whose^locvi^ 
liti00,7h€)  liai  partly  mentioned  in  two  quarto  works,  '*  Strata 
Identified,"  and  a  "  Strati^raphical  System  "  (but  which  works, 
unfortunately,  reffiS^ir«ns6sfgh€d)  ^%fia^}!l^4ocalities,^  as  far  as 
they  have  been  pubhshed,  are  enumerated  in  alphabetical  order, 
in  the  "  Philosophical  Mf^azine,"  y(*L50,  p.  271. 

For  the  purpose  of  ascertaining  the  strata  of  the  following 
plaoe^,  I  have  consulted  Mr.  Smith's  separate^  ^^^Q^lqigieiBiI 
Coaoty^Maps/'^xoeptas  to  Lincoln  au4  NofthanHptOn  counties, 
which  s^r§  not  yet  published,  and  ad  to  which,  I  hav^  conduUed 
his  original  '^  Geological  Ms^p  of  Ei^land,"  published  iaS^ptem* 
ber,  1815 ;  which  last  was  accompanied  by  an  interesting 
<*  Memoir,"  which' has,  l  thtifk,  beta  s^raiigeiy  overlooked,  by 
almost  every  subsequent  writer. 

1.  Pi'()m  the  Ldttdon  day,  on  the  N  shore  of  Sheppy  Island, 
neavrlAiaster,  in*  Kent^  5  shells  and^  in  isdl,  35>speoH0e]is,  iare 
described  by  Mr.  Luid.  ;--•  .     -    .  ,-   •..«,. 

/.  ,g.  From; thi^  jPor^/ur/wi tvcft, at  Brill,  10 miksW ^of  Aylesbniy, 
Bijifeks,  ^11  shells '5!rfui  2  other  specipiensi  m  •  «  :  i  j  r^ 
i;'i Si/^FiHiMaithe  Coral  rag  Eind'pisolitc, at 6 places ^whi^A;, 'begin- 
ning sodfii-'westw^rd  in  the  rangis  of  these  strata  ard  i^  follows, 
^iH.^Fapiogdon,  13  miles  W  of  Abiigdon,  Berks,' 29 ^shdis-Jiflid 
'89^her8  ;,  these  118  specimens  being  the  greatestr'nfnubeiriM'di 
f^oyion^pkoe^  GarfowJ  (or  Garvprd)  4'i«ilesjWby  S  of  Abm^ 
fdon,' B»rks/d sheBs' and  26  others,.;  tMarcham,>'2^iiiiilcl»i'IHfi'fay 
oSjof  AtbingdM,  Berks,  40  shells  «bd  54'6thBrs^  'Bi^8s«^)r'>s-Jbeigh 
(dfiBasi^s^L;)  3  oHiesi  NW  ofAbihgdon, 'Be&&j' 1&»^^ 
iirOi^odusiti^  Cbawley,  4^  ^miles  N >l^  W  of  lAbiiigdk^ny  Bleorbs, 
,5;flheUd  «nd  13  others ;  add  Stantron  (St.  John?$)  3<raikMl''Nfi<ilf 
Ojif<l«dj5il9beUsaiid  11  other  jipeciui^na.    .'    '     ^-  -'■   r  n  :  .• . 

vt4;:*fonk  thoWoAw7i^il//rf^-at8  pkioesiivia.  Oumaer,'4^«ifl«s 
-Bi<by'^W^of'Abingd(A,  Berks,  (J  shdfeanddOothere^^luliiiigtOn, 

1-X-  mile  SE  of  Oxforil,  38  she»s>  avul  26  Athens i^i  and  SlaJfiMd 
&H>Kbf  %^  iteiea  BNB  of^Oxfcwdy  Ssheil&And  1  Ifotherapecuibiens. 

p.  190.    The  places  common  fco  both  collections  are,  PjeHovays  B. :  Marsnam ;  bncpp/ 
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6.  From  the  Cluticb  clay,  at  2  places,  viz.  Oxford  city.  Sank 
Fences  or  Wsdks,  S^c.  19  shells  and  7  others ;  and  Cowley ^  ^ 
mile  SSE  of  Oxford,  41  shells  and  27  Other  specimens. 

6.  From  KeUi>vHW*s  Mone,  at  Kelloway'a  Bridge  (or  Calk>w.ay 
B.)>  2  miles  N£  of  Chippenhapa^  Wilts^  L3  sheik. 

'^.  From  the  Combrash,  at  5  places,  viz.  Witney,  4  miles  NNE 
of  Bampton,  Oxfordshire,  46  shells  and  63  others ;  Kidlington^ 
2f  miles  S£  of  Woodstock,  Oxfordshire,  21  shells  aad  13  others } 
Islip,  4  miles  S£  of  Woodstock,  Oxfordshire,  13  shells  and  13 
others ;  Charlton,  3  miles  S  of  Bicester,  Oxfordshire,  5  shells 
and  24  others;  and  Raunds  (or  Ranee),  S-|- miles  S  of  Thrap^ 
ston,  Northamptonshire,  10  shells  and  10  other  specimens. 

8.  From  the  FQrest  Marble  at,  Stonesfield  (or  Stunsfield),  2y 
miles  W  of  Woodstock,  Oxfordshire,  6  shells  and  61  other  spe<< 
oimens. 

9.  From  the  Upper  OoliU,  at  3  places,  viz.  Towcesier  (or 
Tooester),  8  miles  SSW  of  Northampton,  9  shells  and  6  others  ; 
Wellingborough,  6^  miles  S  of  Kettering,  Northampton,  7  shelly 
and  6  others ;  and  Desborough,  44-  miles  N W  of  Ketteri]^,  Nor- 
thamptonshire, 8  shells  and  16  other  specimens. 

10.  From  the  Fuller's^earth,  at  MarstcMi  Trussel  (or  Melrston 
T.),  llni-  ™ieB  WNW  of  Kettering,  Northamptonshire,  13  shelli 
and  11  other,  specimens. 

1 1 .  From  the  Ufider  Ooliie,  at  4  places,  viz.  Birlip  Hill,  6  milea 
ESE  of  Gloucester,  9  shells  and  4  others ;  Barrington  (Great  ?) 
6  miles  £  of  Northleach,  Gloucestershire,  22  shells  and  12  Othem ) 
Upton,  4-  mile  W  of  Burford,  Oxfordshire,  7  shells  and  9  others ; 
and  Byfield,  Cj^  miles  SW  of  Uaventry,  Northamptonabire^  .21 
shells  and  3  other  specimens. 

12.  From  the  Lias,  at  2  places,  viz.  Parton  Passage  (or  Pjir- 
ton  P.  on  the  W  shore  of  Severn  River),  4  miles  SS W  of  Newil* 
bam,  Gloucestershire,  23  shells  and  28  others  ;  and  Whittoi:x(on 
S  shore  of  Humber  River),  10  miles  W  of  Barton,  Lincplnsmren. 
28  shells  and  1 1  other  specimens  are  described,  and  part  of  thetii 
figured,  by  Mr.  Luid;  M  of  which  latter  are  shells. 

Five  out  of  the  above  30  places,  the  least  production  of  shells^ 
8cc.  have  furnished  Mr.  L.  with  13  specimens  each;  all  the  other 
264  places  mentioned  in  his  work,  gave  less  nuntbers  tban  12 
specimens  each  to  the  Ashmolean  coUectioB,  except,  perhaps, 
some  of  those  unnamed  places,  included  under  the  respective 
county  names. 

In  a  new  edition  of  Luid,  I  beg  to  suggest  that  the  several . 
specimens  Jigured,  should  be  pointed  out  by  a  reference  to  the 
number  of  me  plate  or  table.  The  want  of  these  references^  and 
the  apparently  random  placing  of  the  figures  in  the  plates,  aire  at 
present  very  perplexing  ;  and,  lastly,  I  request^  that  aaindev  to 
the  several  localuies  may  accompany  such  edition,  towacrdrthe  ^ 
preparing  of  which,  I  would  gladly  lend  assistanee^  and  «m, ' 

Yours,  &c,  John  Fa]|ey« 


19^  CrpklUne  Fom  o/tomi  tiiw^  Mifmah.  i%\ 


Article  XII, 

•  A,  t)es€riptionofthe  Crystalline  Form  of  same  new  Minerah^ 
By  H.  J,  Brooke,  Esq.  FRS.  FLS.  &c, 

(To  the  Editor  of  the  Annah  of  Pf^iloscpJiy,) 

DEAR  SIR,  ,  Jpril  19,  \8S2, 

IIaving  lately  beenenga^e4in  an  examination  of. the  crys^ 
talline  .forms  of  minerals,  ana  in  a  few  instances  of  their  chemical 
characters,  preparatory  to  a  list  I  have  proposed  to  add  to  an* 
elementary  mtroduction  to  crystallograpby,  I  have  observed  a^ 
few  new  results,  which  form  the  substance  of  the  following  brief 
notices ; 

Arfy)edsonite.''-^The  benefits  which  mineralogy  has  derived 
from  the  labours  of  Mr.  Arfwedson  have  induced  me  to  a8s,ociatQ 
his  iiame  with  this  mineral,  which  is  from  Greenland,  and  ia 
black  and  foliated,  and  has  been  hitherto  called  ferriforoua 
hornblende.  It  differs,  however,,  from  hornblende  in  its  angles, 
its  specific  gravity,  and  its  hardness. 

I  am  not  aware  of  its  occurrence  in  determinable  crystallina 
forms.  It  has  cleavages  parallel  to  the  lateral  planes,  and  to 
both  the  diagonals  of  a  rhombic  prism  of  123^  55\  but  there  itt 
no  transverse  cleavage  to  determine  whether  this  prism  ip  right 
or  oblique. 

-  Its  colour  is  black  without  a  shade  of  green*  Its  cleavi 
age  planes,  and  its  cross  fracture,  have  a  greater  lustre  than 
those  df  amphibole,  audit  is  scratched  by  amphibple* 

Specific  gravity  3'44. 

It  somQtiQies  accompanies  the  sodalite  from  Greenland. 

Cleavelandite, — The  albite,  and  the  siliceous  tpar  of  Haussman, 
which  accompanies  the  green  and  red  tourmaline  from  Chester-*, 
'field,  in  Massachusetts,  are  varieties  of  the  same  mineral.  Two 
different  names  having  been  given  to  this  substance,  it  become^ 
necessary  either  to  adopt  one  of  these  to  the  exclusion  of  the 
other,  or  to  assi^  a  new  one  to  the  species. 

As  th6  alhiU  is  generally  hlu^y  ana  sometimes  redj^  its  name« 
is  consequently  bad,  and  siliceous  ^par  might  be  applied  With 
equal  propriety  to  other  substances ;  1  have,  therefore,  preferred 
adopting  the  term  Cleavelandite  to*  denote  the  species,  out  of 
respect  to  the  Professor  of  Natural  Philosophy  in  Bowdoin 
dotiege,  l/nited  States. 

This  species  has  cleavages  in  three  directions^  parallel  to  ,the 
planes  or  a  doubly  oblique  prism. 

*  The  specimen  which  first  mabled  me  to  detennine  the  fonn  is  bri^t  blue.  It 
camcthnD  Labfaior,  and  vas  given  me  by^  th4  Rev*  C.  !•  Latrobe*  M,  NotdeoBldold 
faM  ibvoaivd  i^  iHdi « ipwMB  vitiflli  il  inedk 
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Zoizite  is  ciystkllographicaliy^  as  weB  as  che^  ; 
mically,  a  distinct  species  of  mirteral.  It  has 
bcdn.ohisaed  :by  thd  Abb6  Haiiy  nnder  epidote^ 
a  mistake  into  which  he  has  probably  fallen  fr<mi  obsetH^mg 
ciystalfl  of  epidote  apparently  forming  part  of  the  mass  of  the 
BpettmeHs  of  zoizitd  from  Galinthia. 

.Some  specimens  of  it  have  been  sent  to  this  country  frofn  t^e^ 
Tyrol  undjer  the  name  of  spodumene,  and  resembling  that  min^rttl 
m  eoIouTy  and  it  probably  accompanies  the  true  spodumenefrotxi* 
that  locality. 

A  ouDeral  called  zoizite  from  the  Onral  Mountains^  whith  has 
be^n  exatni^ed  chemically  by  Mr.  Children,  andfouttd  t&  agree 
}8i.-ilss*  characters  with  zoizite^  has  afforded-  the  most  accurate 
measuremeiite  of  the  prism.  And  Mr.  Heuland  has  kiddly  sup- 
plied me  W9ith  other 'Specimens  of  this  thineral,  by^ineans  qt 
which  I  have  been  enabled  to  ascertain  that  the  angles  of  th^ 
prism  are  the  same  in  specimens  from  all  the  diSbtetit  lokialtties 
m  which  tbie  mineral  occurs. 

*  Its  form  is  a  rhombic  prism,  probably  oblique  from  an  obtuse 
edge/ the  lateral  planes  measuring  116°  3(y,  with  It  bright  cleav- 
age plane  paraliei  to  the  short  diagonal  of  the  prism. 

Arseniferotis  Phosphate  of  Lead. -^Tlxi^  substance  occurs  at 
lohangcforgenstadt  in  yellow  hexagonal  prisms,  the  terminal 
edges  of  which  are  replaced  by  single  planes. 

It  presents  crystalline  faces  after  fusion  by  the  tlowpipe,  as 
p'Eosphafe  of  lead  does,  and  it  exhales  an.  abundance  of  arsenical 
fumes  when  fused  on  charcoal.  It  appears,  therefore,  to.  contain 
botfe  ai»enic  and  phosphoric  acids,  but  L  cannot  findanyanaly- 
sisof  it  puUishea^    •'  ■■    ^  .....     <: 

I  have  taken  this  notice,  of  it  for  the  purpose  of  observing  that 
the  same  species  is  found  also  at  Beeratston  in  small  yellow 
hexagonal  prisms,  and  has' been  called  arseniate  of  lead;  from 
wbicb^  however,  it  may  be  readily  distinguished  by  its  crystalling - 
character  after  fusion.  -^ 

'  (^arbo^af^qf  ^gH0$i4t>  audIron,'*--K)nia&ViBiBLVir^  the  ofiglbs 
of  diffdit^pt^pecimenc^  of  the  substances  which  have  been  cwedi 
bit^if  i^par,.  or;  maguesian'  carbonate  of  lime,  I  have'found  one' 
viiriety  di^tiering>.iiv  its  angle  from  all  the  othera.  This:  is  the." 
yellow  variety  from  the  Tyrol^  which  occurs  in  single  crystellst 
imbpddfi4iPi4»lalorchjk>rite,     •  '  •  '» 

.  ttj^fymk,  i^  W  pUttse  rhomboid)  measuring  109P' 8(K^  ♦the: 
corresponding  anele  of  the  true  bitter  spar  being  106°.  15^ 

Oh  observing  mis  ,differen^:e  in.th^  a^iigle,.!  dissolved  a  portion 
of  the  yellow  crystals  in  dilute  sulphuric  acid^  and  obtainedfcew^ 


the  solotion  crystals  of  siilphate  of  magaesisi  t^tiQj^^'fllowever> 
very  jstrongly  of  iron.  ,         * 

'  ^Theref  was  no  xiesiduum  except  a  small  quaatiiy  <>f  the  talc 
Tthich  penetrated  the  fragment  1  examined,^  and  the  solntioii 
gjave  no  ttace  of  lime ;  the.  minevai  appears,  IbesefoM,  4o<be  a 
carbonate  of.magnesia  and  iron«  .:./.. 

^^I'gfains  kept  ibi  sometime  at  a  red  heat  lost  4*82,'«iid 'the 
colour  became  a  anuff-brown. 

.  Ten  grains  dissolved  in  dilute  muriatic  acid  left  a  smaH  disp'* 
Ittble  residuum^  apparently  of  the  talc  in  ^hich  thte  minend  is 
inpJbedded.  A  few  drops  of  nitric  acid  being  added  to  peroxMate 
the  iron,  a.  precipitate  was  obtained  by  succinate  of  ammonia/ 
whichy  when  wasnedy  and  heated  to  redness,  to  destroy  the  sik> 
cinic  acid,  weighed  1  gr.  !.       '. 

..  From  this  experiment,  the  mineral  might  consist  of  1  atom*  of 
carbonate  of  iron,  and  9  atoms  of  carbonate  of  magnesia*  ^    * '   >i 

^Qjc  if  to  the .  apparent  loss  by  heating 4*820 

we  add  the  increase  occasioned  by  the  peroxidation  of 
the  iron,  we  shall  have  the  true  weight  of  the  matter  driven 
off. 

1  gr.  peroxide  of  iron,  equivalent,  lo  *815  protoxide, 
difference • ••••«•«•••••  O'lSS 


S-OQS 
0*815  protox.  of  iron  requires  of  carbonic  acid  for  saturation  0*500 

If  this  be  carbonic  acid  . ,  • . .  V. , . .  4*506 
it  would  require  of  magnesia  for  its 
saturation  »  • .  • •••••,•••  4*100 


1*315  carb.  iron 
8*605  carb.  mag» 


*  rf. 


9f920  {•  Giving  carbonate  Of  magnesia.  ....  8*605 

•   t.  •» 
•      » >    ■ 

K  we  CfOBsider  7-25  as  the  equivalent  for  oariMoate  ol4roa,  and: 
5'25  as  that  of  carbonate  of  magnesia,  we  shouldhwfa 

"■■■       '  7-25: 5-25    ::  1-315 : 0-95  nearly      ,.,    ;' 

'  ■  "  '        'Ana  0-95  :  8605  «  1  :  » nearly.  .   . 

Bat  a«  more  accurate  analysisi  might  possibly  vttry  thene  propoir-^ 
tions« 

L^^robite^-^It  is  to  the  Ilev.  C.  I.  Latrobe  tbat  I  am  iifdiebt^c) 
for  specimens  of  the  mineral  to  which  I  have  given  this  desigi^a- 
ttoo^  i  And  mineralogy  is  also  indebted  to  fainivforthc^  rc!seiarehes> 
he.  has  himself  made,  and  causedto  be  made  by  others,  intemote 
diiitacts-seldora  visited  by  Europeans.  ■  .:,>.' 

The  mineral  in  question  came  from  Amitok  Island'  near'  Af^ 
coiist  of  Labrador ;  it  is  accompanied  by  mica  imd  n^arbon^te  i»f 


-9ii%bl»llf  l4dr J;  i;     -j  v  .'\i  '    '  -'-a 
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limei.  and.  imbddd^  ia  »  g^yisbt^salou&ed  attbctoOM' ivhjhdi  J} 
suppose  to  be  also  new  to  mineralogy.  • .    i .  / 

Tae  colour  of  latrobite  approaches  to  pink  like.  lOHiaof  the 
deep  CQloured  varieties  of  lepidolite* 

lis  specific  gravity  ia  about  2*8. 

It  scratches  glass,  and  is  scratched  by  felspar*  ^ 

It  has  deAv^es  in  three  diosotionsi  parallel  u^  the  •lateral'  and 
terminal  planes  of  a  doubly  obUque  prism,  P  on  M,  98^  3^/^ 
P  oi^ T, 91'' ;  Moa  T,  93"" 30'.  (See  the  fiaure  already  giveo.) 
The  plane  parallel  to  P  ia  very  dull^  and  the  measttremeDt 
obtained  from  it  not  to  be  confidently  relied  on  ;*  those  ^imUbI 
to  M  and  T  afford  good  reflections,  but  ono  of  diese  is  brighl^r 
than  the  other. 

I  send  herewith  specimens- of  the  arfwedsonite  and  latnobiti, 
Whioh  you  wilt,  pernaps>  take  the  trouble  to  aaalyte.  atyter 
leisure^  and  I  remain, yours  trulyi  .  .  .    .i 

H.  J.  BROaxBi    . 


.i 


♦'*/ ' 


Article  XIII.  *     '      ; 

On  tJie  Discovery  of  Acids  in  Mineral  Substances* 
By  James- Smithson,  Esq.  FRS. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  jfriil^.nu. 

Aeii^Sy  it  ii^  well  known,  have  been  repeatedly  overlooked  in 
mineral  substances/  and  hence  dubiouftness  sttH  hovera  over  the 
constitution  of  many,  although  they  have  formed  the  subjects  of 
an^ysts  to  some  of  the  greatest  modern  chemists. 

To  be  able  to  dissipate  all  doabts-^-^o  ascertain  with  ter^U^ 
whether  an  acid  does  or  does  not  exist,  and,  if  one  is  preset^, 
its  species,  and  this  with  such  facility  that  the  trial  may  be  inde- 
finitely renewed  at  pleasure,  and  made  by  all,  so  that  none  need 
believe  but  en  the  testimony  of  his  own  experiments,  ia  tti^ 
degree  of  analytical  power  which  it  would  be  desirable  to 
^osseis.  ..,-.. 

So  far  as  I  have  gone  in  these  respects,  I  here  impart; * 

As  the'  carbonates  of  aodd  and  of  potash  precipitate  alldhid 
aoltttions  of  earths  and  netids  in  acids,  so  do  they  deconiposd 
all  their  salts  by  fusion  with  them.  Fusion  with  carbonaM'df 
soda  or  p(otaAh  vScMd  there  a  general  method  of  separating 
acids  from  all  other  matters.  '» 

Lead  forms  an  insoluble  compound  with  all  the  mineral  acidti 
excent  the  nitric.  It  may  consequently  be  immediately  known 
whether  a  mineral  does  or  does  not  co^^tain  an  aaid  siemeBt  by 


r  "  .  ^ 

MjWQ}  Adds  in  %intrMSMmams.  \  395: 

tbe  sQioiMliiate  ^of  soda^r  potash^  witli  iv4iich  it'  has  1>eeiv  fused 
after  saturation  by  acetous*  acid/formiug  or  hot  fora^ng  a  pteqr 
pkpte  ifvitli  a  9okitien  of  lead.  ' 

If  tbe  productioii  of  a  precipitate  proyes  tiiie  presence  of  an 
acid;  the  determination  ot  its  species  will'  present  no  great  diffi- 

c^Uy.  .  *  . 

L  Sulphuric  Acid.^^lt  the  alkali  which  has  received  it  from 
the  mineral  iB  fused  on  dtiarcoal,  and  then  laid  in  a  drop  of 
waisr  placed  oa  silver^  a  spot  of  sulphuret  of  silver  will  be  pro- 
duced, as  I  have  stated  on  a  former  occasion  .'i^  Bright  copper 
will4ikewise  serve  for  tiiis  purpose.  .    . 

^Fusion  in  the  blue  flame  will  bften  be  sufficient  to  deoxidate 
the  sulphur. 

•It  is  needless  to  observe  that  the  alkali  used  in  this  trial  must 
itaelfbe^  perfectly  free  from  sulphuric  acid.  When  such  is  not 
possessea,  its  place  may  be  supplied  by  Rochellesalt;  or  by  cream 
of  tartar. 

2.  Muriatic  Add.-^I  have  likewise  discovered  a  test  of  chlo- 
rine^  and  consequently  of  muriatic  acid,  of  delicacy  equal  to  the 
foregoing.  If  any  matter  containing  chlorine  or  muriatic  acid  is 
laid  on  silver  in  a  drop  of  soljution  of  yellow  sulphate  of  iron,  or 
of  common  sulphate  of  copper^  a  spot  of  a  black  chloride  of 
Sliver,  whose  colour  is  independent  of  light,  ,an()  which  has  not 
been  attended  to  by  chemists,  is  produced.  The  chlorine  in  a 
tear,  in  saliva,  even  in  milk,  may  be  thus  made  evident.  When 
the  quantity  of  chlorine  in  a  liquor  is  very  small,  a  bit.  of  sulphate 
of  copper  placed  in  it  on  the  silver  is.  preferable  to  a  solution. 
To  find  chionne  in  milk,  I  put  some  sulphate  of  copper  to  it, 
apd  placed  a  sm^l  piece  of  bright  silver  in  the  mixture. 

3.  Phosphoric  Add.-^The  alkali  containing  it,  after  saturar 
tiM  by  acetous  acid,  gives  a  sulphur-yeUow  precipitate'  with 
nitrate  Qf  silver,  which  no  other  acid  does.  The  precipitate 
obt^ifi^  with  lead  crystallizes  on  the  blowpipe.  .  M.  Berzelius^s 
el^aat  xi^etbod  of  detecting  phosphcnric  acid  is  universally 
known. 

4t  BoTfldc  Acidp-r^liA  presence  in  carbonate  of  magnesia,  and 
ia  #9qfie  oth^r  of  itsi  compounds,  is  indicated  by  th^  gre^n  colour 
they  give,  during  their  fusion,  to  the  flame  of  the  lamp. 

M.  Gay-Luftsac  has  observed  that  a  solution  of  boracic  ^cid  in 
an  aoid  changes  th^  colour  of  turmeric  paper  tp  red,^  like  a|i 
alkpti*^  Borax,  to  which  sulpburic  acid  nas  be«n  put,  does  i»o, 
an/i  the  ^^9XQB  is  of  coui'se  the  case  with  9k  bead  of  sQda  containing 
boracic  acid. 

The  most  certain  test  of  boracic  acid  in  a  s^oda  be^d,&c*  is  U> 
add  sulphuric  acid  to  it  and  then  spirit  of  wine^.^^U^e'^^itie^^ 
co)n)ij:e4r^€^9  if 'bo^c^Q  acid  is.present« 

•  ^luuOf  df  PMftw9%  Ibr  July,  1»S0. 

"f*  Amales  d0  dvvie  at  de  Phfu^ae,  tomt  xyi.  -p.  75. 
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'  5.  itmnfcir?  4c(iJ— Alkali  cotitdhmgHiHrodiieaii'liMMctiild 
precipitate  with  nitrate  of  silver.*  .« ^  - 

6.  Chromic  Acid. — Chromate  of  soda  and  it$  tlolntion'  we 
yello\^/  and  so  is  the  precipilkte  with  lead.  Hiat  with  silver  is 
red, 

Chromate  of  soda  or  potash  fused  on  a  plate  of  cla^  leavetr 
^een  oxide  of  chromium. 

Chromate  of  lead  fused  on  a  plate  of  clay  prodoees  a  very 
dark-green  mass,  which  is  probably  chromate  of  lead  ;  with  afi 
addition  of  lead,  it  forms  a  fine  red,  or  orange  glass. 

Lead  added  to  the  green  oxide  left  by  chromate  of  soda  bn 
the  day  plate,  dissolves  it,  and  forms  an  orange-colonred  glas^. 

The  green  oxide  of  chromium  sometimes  acts  the  p»art  of  an 
acid,  i  have  seen  a  combination  of  it  wi^  oxide  cyf  lead  fotind 
in  Siberia,  in  regular  hexagonal  prisms,  having  the  six  ed^es  of 
the  terminal  face  truncated  (Haiiy,  pi.  Ixviii.  fig.  63) ;  melted  wit^ 
lead  on  the  clay  plate  this  would  undoubtedly  produce  the 
orange  glass ;  and  fused  with  nitrate  of  potash  it  weuld  form 
tshromate  of  potash.  • 

7.  Molybdie  Acid.^t  molybdate  of  soda. or  potash,  or;  I 
apprehend,  any  other  molybdate,  is  heated  in  a  drop  of  sulphurio 
acid,  the  mixture  becomes  of  a  most  beautiful  blue  colour,  eithet 
immediatelv,  or  on  cooling. 

The  solution  of  molybdate  of  soda  in  sulphuric  add  affords 
with  martial  prussiate  of  potash,  aprecipitc^te  of  the  same  colour 
that  copper  aoes.  Tincture  of  galls  gives  with  this  ^cid  solution 
ft  ^een  precipitate ;  but  with  an  alkaline  solution  of  molybdie 
ecid  galis  produce  a  fine  orange  precipitate.  If  an  alkali  is  mxt 
to  the  green  precipitate,  it  becomes  orange  \  and  if  an  ada  to 
the  orange  precipitate,  it  becomes  green. 

8.  Tungstic  Acid, — If  tungstate  of  soda  is  heated  with  suti- 
phurio  acid,  the  granules  of  precipitated  tungstic  acid  become 
blue,  but  not  the  solution ;  and  the  phenomena  cannot  be  con- 
founded with  those  presented  by  molybdate  of  soda.  Martial 
prussiate  of  potash  has  no  effect  on  this  acid  liquor. 

Tincture  of  galls  put  to  the  solution  of  tungstate  of  soda  in 
water  does  not  affect  it.  On  the  addition  of  an  acid  to  this 
mixture,  a  brown  precipitate  forms. 

If  tungstate  of  soda  is  heated  to  dryness  with  a  drop  of  muriatic 

acid,  a  yellow  mass  is  left.    On  extracting  the  saline  matter  by 

*  water,  yellow  acid  of  tun^ten  remains.    It  is  readily  solute  in 

oarbonate  of  soda.    If  takenwet  on  the  blade  of  a  Itnife,  it  soon 

becomes  blue.    This  is  made  very  evident  by  wiping  the  blade  of 

-the  khi^  with  a  bit  of  white  paper.    Possibly  a  small  remainder 

'X>f  tauriatie  or  soiphuric  acid  among  it  is  required  for  this  effect. 

9.  Nitric  Add. — ^Nitrate  ofjELmmoniaproducea  no  d^^agri^ion 
when  filtering  paper,  wetted  with  a  solution  of  it  and  dried^  is 


^iSQ  Addi  ill  Mineral  Suimnces.  m 

ether  Bitnite&t  deijfigrate. 

: :  Jf  jMtidlki  eopper  ia  put  in^  the  ^olutjoa  of  fimtrat^y  «ulpl|llt 
lio  fund  added,  end  heat  applied^  the  c^^^per  diiaolvf  a  with  m^^ 
▼escenoe.  *  • 

10.  Carbonic  Acid.^^lt  is  to  be  discovered  in  the  min^rol 
itself.  The  application  of  heat  is,  in,  some  cases,  required  to 
render  the  effervescence  sensible.  It  has  been  sometimes  over- 
locdted  ia  bodies  ffom  want  of  atlention  tp  this  eircuiastanpe. 

11.  i^tZica^-^A  Allele  apd  luffiQJept  (^stpf  ^t  is  fJ^^ 

f»f  a  jelly,  when  its  oQipbiQatiQii  \vith  ^qda  is  put  into  an.sK^i4f 

II  has  aviideafcly  «k0t  hef^n  intended  to  emv(xpx%t^  all  thp  mem 
by  vhif^b  the  presence  of  e^ch  %eid  \n  t]^e  soda  ^f  ad  pe\44  9t 
pevQfived  or  establiebed,  liittte  k%^  be^g  said  beygi^cl  vv})^| 
9ppeare4  i^equii ed  and  nufllf^ent. 
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/  l\Iention  has  been  ms^de  above  of  small  plates  of  clay. 

They  are  formed  by  extending  a  white  refractory  clay  l|y 
blows  with  the  hatpmer,  between  the  fold  of  a  piece  of  paper, 
lil^^  sold  between  skins.  The  clay  and  paper,  and  then  cut 
togetner  with  scissars  into  pieces  about  4-lOtns  of  an  inch  long^ 
and  24-)0ths  of  ah  inph  wide,  apd  har4ened  in  the  ifire  in  ^, 
^bapcQ-pipe. 

^hey  are  very  useful  additions  to  the  blowpipe  apparatus. 
They  a^mit  tl^e  use  of  a  new  test,  oxide  of  lead.  They  show  to 
great' advantage  the  colours  of  matters  melted  with  boraX|  &c. 
VSua]atitie3  of  mattier  too  minute  to  be  tried  on  the  coal,  or  on  the 

Slatiiia  foil,  or  wire,  may  be  examined  on  them  ajone,  or  with 
u;i^ps.  Copper  may  be  instantly  found  in  gold  pr  silver  by  fuQJng 
t^he  $lisht^^L  scrapmg9  of  them  with  a  Uttle  lead,  8cc.  Scc, 
'  Ci^t  into  very  small,  yery  acutfj  triangles,  clay  affords  a  sub* 
{ftitHte  fof  Saussure's  sappare.  , 

4 

Article  XIV* 

Analyses  of  Books. 


■  '/  *    ■  • 


Narraiive'0f  a  Journey  to  the  Shores  of  the  Polar  Sed,  in  the 
'•  Years  1819,  1830,  1821,  and  1822.  By  John  Franklin,  Capt. 
'  ''&N.  FRS.  and  Commander  of  the  Expedition.      With  an 

Appendix  oh  various  Subjects  relating  to  Science  and  Hatural 
*     History.    Illustrated  by  numerous  Plates  and  Maps*    Pulh- 

Vshe^  by  Authority  of  the  Right  Honourable  the  Earl  Mathurst. 


I  •  t 


The  late  period  of  the  month  at  which  this  most  interesting 
work  ban  been^sabmiUed  to  oar  attention,  in  conjimctioa  wi£ 
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ot£er  cireomstancesy  compels  us  to  postpone,  for  <Jie  ptes^it, 
the  Tegular  analysis  of  it  wnich  we  purpose  to  givb ;  and  to  co&- 
t^iit  ourselves  with  extracting  from  the  copious  Ap^l^dix/ the 
ibllowing  observations  on  the  Aurora  Borealis^  to  Whibh  subject 
Capt.  Frankliu'ls  attention  was  expressly  directed  in  his  Instruc* 
tidns,  .        '  < 

-I-  ^    .  .  .     •  .    . 

Aurora  Borealis. 

"  General  Remarkt. — So  few  observations  of  the  Aurora 
Borealis  in  high  northern  latitudes  have  been  recorded,  that  I 
trust  a  minute  account  of  the  various  appearances. it. exhibits, 
wiU  not  be  thought  superfluous  or  uninteresting.  The  remarks 
of  the  late  Lieut.  Hood  are  copied  verbatim  from  his  joumaK 
They  speak  sufficiently  for  themselves,  to  render  any  leulogium 
of  mine  unnecessary.  To  this-  excellent  and  lamented  young 
officer,  the  merit  is  aue  of  having  been,  I  believe,  the  first  who 
ascertained  by  his  observations  at  Basquiau-Hill  (combined  writh 
those  of  Dr.  Richardson  at  Cumberland  House),  that  the  ahitude 
of  the  Aurora  upon  these  occasions  was  far  inferior  td  that 
which  had  been  assi^ed  to  it  by  any  foriner  observer.  He  also, 
by  a  skilful  adaptation  of  a  vernier  to  the  graduated  circle  of  a 
Kater's  compass,  enabled  himself  to  read  on  small  deviations  6f 
llie  needle,  and  was  the  first  who  satisfactorily  proved,  by' his 
observations  at  Cumberland  House,  the  important  fact  or  the 
action  of  the  Aurora  upon  the  compass-needle.  By  his  iii^e* 
nious  electrometer  invented  at  Fort  Enterprise,  he  seems  cdso 
lo  have  proved  the  Aurora  to  be  an  electrical  phenomenon,  or  lit 
least  that  it  induces  a  certain  unusual  state  of  electricity  in  t^e 
atmosphere/'  .•  . 

"  The  observations  of  Dr.  Richardson,  independent  of  their 
merit  in  other  respects,  point  peculiarly  to  the  Aurora  being 
formed  at  no  great  elevation,  and  that  it  is  dependent  upon  cer- 
tain other  atmospheric  phenomena,  such  as  the  formation  of  one 
or  other  of  the  various  modifications  of  cirro-stmtus." 

"  With  respect  to  my  own  observations,  they  were  principal^ 
directed  to  the  effects  of  the  Aurora  upon  the  majgnetic  needle, 
and  the  connexion  of  the  amount,  &c.  of  this  effect,  with  the 
position  and  appearance  of  the  Aurora.  I  have  been  anxious  to 
confine  myself  to  a  mere  detail  of  facts,  without  venturing  upon 
any  theory.  My  notes  upon  the  appearances  of  the  Aurora 
comcide  with  tliose  of  Dr.  Richardson,  in  proving,  that  that 
phenomenon  is  frequently  seated  within  the  region  of  the  cloi^ds, 
ahd.that  it  is  dependent,  in  some  degree,  upon  the  cloudy  state 
of  the  atmosphere/'  ,  ^ 

**  The  manner  in  which  the  needle  was  afiec^ed  by  the  Aurora 

wil^  need  some  description^    The  motion  communicated  to  it 

Was'  neither' sudden  nor  vibratory.    Some|bimes  it  w^s  simulta^ 

'  neous  with  the  forinatioii  of  arbhes,  prolongation  of  beams/  or 

certain  otifer  change^  of  form,  or  of  activity  of  th^  Aurpi^a  \  but 
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'^^ej^lly  the  effect  of  these  phenomena  opon  tiie  nee41ewas.not 
.visible  immediately,  but  in  about  half  an  hour  or  an  botir,  the 
ineedle  had  attained  its  maximum  of  deviation.  ;From  this^ito 
retorn  Y>  its  former  position  w^  very  fflradual,  selddm  regaining 
it  before  the  following  morning,  and  frequently  not  until  ,die 
afternoon,  unless  it  was  expedited  by  another  arch  of  the  Aurora 
operating  in  a  direction  different  fVom  the  former  one/' 

**  The  bearings  of  the  terminations  of  the  arches  are  to  be 
iaken  with  considerable  allowance.  They  were  estimated  l^ 
the  position  of  the  Aurora,  with  respect  to  the  sides  of  the 
bouse,  the  angles  of  which  had  been  previously  determined*  The 
bearings  given  in  the  whole  of  my  observations  refer  to  the  ms^* 
netic  meridian,  and  are  reckoned  from  the  .magnetic  north, 
towards  the  east  round  the  whole  circle,  which,  it  is  conceived, 
rwill  afford  a  means  of  more  readily  computing  the  horizontal 
extent  of  the  arches." 

>  "  It  is  to  be  noticed,  that  the  bearings  given  by  Dr.  Richard- 
«soQ  and  lieut.  Hood  are  true,  and  not  magnetic." 

'^  On  the  Aurora  Borealis,  Cumberland  House.  Extracted 
from  the  Journal  of  lieut.  Robert  Hood,  JBN.— The  most  mate^ 
rial  information  we  had  obtained  at  this  period  rej^rded  tlie 
Jieight  of  the  Aurora  from  the  earth.  The  following  is  the 
result  of  the  observations  that  were  made  at  the  Basquiau  Hill,  . 
and  at  the< same,  time  by  Dr.  Richardson  at  Cumberland  House. 
.'Hie  instruments  used  for  the  purpose  were  two  small  wooden 

2uadrants,  revolving  on  pivots,  and  furnished  with  plummets, 
^ur  chronometers  were  previously  regulated,  though  great  accu- 
racy was  not  necessary  in  this  particular,  as  the  arches  of  the  x 
Aurora  are  sometimes  stationary- for  many  minutes.  On  the  2d 
ojT  April,  the  altitude  of  a  brilliant  beam  was  10*^  0^  0'^  at 
,jLOh.  im  Q.^  p^Hi^  at  Cumberland  House.  Fifty-five  miles  SSW 
it  was  not  visible.  As  the  trees  at  tlie  latter  station  rose  about 
5^  above  Uie  horizon,  it  may  be  estimated  that  the  beam  was 
;npt  more  than  seven  miles  from  the  earth,  and  twe^ty«seven 
ffom  Cumberland  House.  On  the  6th  of  April,  the  Aurora  was, 
fqr  £pme  hours,  in  the  zenith  at  that  place,  forming  a  confused 
mass, of  flashes  and  beams;  and  in  lat.  63°  22' 48'' N,  long. 
103^  7'  17"  W,  it  appeared  in  the  form  of  an  arph,^stationary 
about  9°  high,  and  bearing  N  by  E.  It  was,  ^  therefore,  seven 
.  miles  from  the  earth.  On  the  7th  of  April,  the  Aurora  was  again 
in  the  zenith  before  10,  p.  m.  at  Cumberland  House,  and  in  lat. 
63^  36'  40"  N,  and  long..  102°  31'  41" ;  the  altitude  of  the 
highest  of  two  concentric  arches  at  Q**'  p.  m.  was  9® ;  at  9*"  30% 
it  was  11°  30';  and  at  10»»  0«  0%  p.m.  16°. C  0",  its  centre 
always  bearing  N  by  E.  During  this  time,  it  was  between  six 
and  seven  miles  from  the  earth.  .After  10*",  p^m.  it  covered  the 
sky  at  Cumberland  House,. and  passed  the  zenith  at, the  other 
pliaLce/'.    .^-     .  ;      .    ..  •   ,'.  ■_     \      -:  /  .  /     .  .  \\  ,  .'. 

'*  These 'observations  are  opposed  to  the  general  opinion  of 
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SKileoiotdgists ;  Ibey  are  nevertheless  fattd»  We  haTi  soihetimeft 
seen  an  attenuated  Aurora  flashing  across  100^  of  the  sky,  in  a 
•ingle  second ;  a  quickness  of  motion  inconsistent  witn  thie 
height  of  sixty  or  jseventy  miles,  the  least  of  which  haa  biiyierto 
keen  asi^ribed  to  it^  This  kind  of  Aurora  is  luA  Mgbtet  that! 
the  milky  way^  and  r^embles  sheel-lightnins  in  its  motions*^ 

^*  For  the  sake  of  perspicuity ,  I  shall  descnbe  the  several  parts 
of  the  Aurora,  which  I  term  beams^  flashes^  and  arches.  The 
beams  are  Utde  conical  pencils  of  light,  ranged  in  parallel  Un^l 
with  their  pointed  extremities,  towards  the  earth,  generally  in 
the  direotion  of  the  dipping  needle.  The  flashes  seem,  io  b^ 
acajttered  beams  approacning  nearer  to  the  earth,  because  they 
^  similarly  shaped,  and  infinite^  larger.  I  have  called  them 
flashes,  because  their  appeamnce  is  sudden,  and  seldom  contif 
tuios  loQg.  When  the  Aiurom  first  becomes  visible,  it  is  fortned 
like  a  rainbow,  the  light  of  which  is  faint,  and  the  motion  of  the 
beams  undistioguishable.  It  is  then  in  the  horizotu  As  it 
approaches  the  ^ebitb,  it  resolves  itself  at  intervals,  into  beams*, 
which,  by  a  .quick  undulating  motion,  project  themselves  into 
wreaths,  afterwards  fading  a>fvay,  and  agaiii  brighteniiig,  without 
any  visible  expansion  or  concentration  of  matter.  Nikmerous 
flashes  attend  in  different  parts  of  the  sky*  That  this  mass, 
frohOL  its  short  distance  above  the  earth,  would  appear  like  an 
ar<^  to  ^  person  situated  at  the  horiebn,  may  be  demonstrated 
by  the  rules  of  penspective,  supposinj^  its  parts  to  be  nealiy  equi- 
distant from  the  e^rth^  An,undemable  proof  of  it,  however^ 
is  afforded  by  the  obserFations  of  the  6th  and  7th  of  Aprils  when 
the  Aurora  which  filled  the  sky  at  Cumberland  House,  from  the 
liorthera  horizon  to  the  zenith,  with  wreaths  and  flashes^  assumed 
the  shape  of  arches  at  sokne  distance  to  the  southward." 

''  But  the  Aurora  does  not  always  make  its  first  appelrancb 
as  an  arch.  It  sometimes  rises  from  a  confused-  mass  of  light  in 
die  east  or  west,  and  crosses  the  sky  towards  the  opposite.  pWat, 
jsxhibittng  wreaths  of  beams>  or  coronee  boreales  in  its  yiesf%  An 
arch,  also,  which  is  pale  and  uniform  at  die  hotizon^  pass^  the 
SBenith  without  displaying  any  iiregularity  or  additional  lynUiiaiiey ^ 
and  We  have  stsen  three  arches  together^  very  neaf  the  nortii^ot 
horizon,  one  of  which  exhibited  beams  and  even  cOloUrs,  but  the 
other  two  were  faint  and  uniform/' 

''  On  the  7th  of  Aprils  ah  arch  was  visibb  to  the .  southward, 
exactly  similar  to  that  in  the  north,  and  it  disappeared  in  fifteen 
minuteSk  It  had  probably  passed  the  zenith  before  sunset.  The 
^notion  of  the  whole  body  of  Aurora  is  from  the  northward  to 
the.  southward,  at  angles  not  more  than  20°  from  the  inagnetic 
meridian.  «  The  centres  of  the  arches  were  as  often  in  the  mag<- 
fieti.c  as  in  the  true  meridian.*' 

,  '^^The  colours  do .  not .  seem  to  depend  on  the  presence  "Kst  any 
luminary,  but  to  be  generated  Iby  the  motion  of  the  beam's,  ieb^ 
^en  only  when  that  motion  is  rapid,  and  the  tight  blfflitait. 


VSif^  i^y{^^  exIremitieQ  quiFer  with  a  Atry  red  wiowt,  MbA  {he 
upper  with  orange.  We  once  saVtr  violet  in,  the  ibriner.  Tkn 
Bumber  of  Aurora  visible  in  September  was  twd;  in  Ootobefi 
wee;  in  Norembet^  three;  in  December,  fire;  !til  Januar/i 
i|ve';  in  February^  seven ;  ia  March^  8ixt;een ;  in  Aprtl^  fifteen  | 
and  in  Man  eleven.  Qalm  and  clear  Bwather  was  the  tnbst 
f^voun^le  for  observation ;  but  it  is  ^ceraible  in  doudy  weit» 
th^^  and  through  mists*  We  cou^not  perceive  thtit  it  affbeted 
the  \^eather.  Th^  magnetic  nee^fie,  iii  the  open  &ir>  waii  disturbed 
by  tibe,  Aurora,  whenever  it  apjproached  the  zeilith.  Its  motioti 
fpfts  pot  vibis^ry^  as  observed  by  Mr*  Daltoti ;  and  this  waiii 
perhanpi  owiiig  lo  the  W0ight  of  the  card  attadhed  to  it.  it 
mOved^  sj^owly  to  the  £  or  W  of  the  magn^tid  meridian/  and 
seldom  recovered  its  original  direction  in  less  thah  eight  or  nine 
hours*    The  greatest  extent  of  its  aberration  was  46^" 

"  A  delicate  electrometer,  suspended  at  the  height  of  8ft^  feet 
froo^  the  ground,  WAs  never  perceptibly  affected  by  the  Aurmfi^ 
nor  could  we  disl;iilguish  its  rustlmg  noise,  of  which,  howevet^ 
SH0h  strong  testimony  has  been  civen  to  us,  that  no -doubt  can 
remain  of  the  fact«  The  conclusions  to  be  drfkwn  from  the 
(above  Will  be  found  in  the  observations  fbr  the  winter  of  1830/' 

* 
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Proceedings  of  Philosophical  SociMet. 

*  * 

ttOYAL  SOCIMTT* 

%♦  We  endeavoured,  last  months  to  rive  a  full  report  of  the 
ittiportant  paper  commanicated  by  the  r resident  to  the  Royal 
Society,  on  tne  5th  of  March ;  but  writing  only  from  memory, 
we  have  made  two  errors,  one  with  respect  to  the  rotation  of  the 
fnereury  riot  being  stopped,  but  produced,  by  the  approximation 
of  tile  magnet ;  the  other  in  the  historical  paragraph  in  the  con- 
clusion, which,  as  we  have  stated  it,  is  unjust  to  Mr.  Faraday^ 
and  does  not  at  all  convey  the  sense  of  the  author.  We  wisni 
Iherelbre,  to  refer  our  readers  forward  to  the  original  paper^  when 
it  shall  be  published,  for  the  correction  of  these  mistakes. — l£dit* 


■ 

Mutch  20,-^At  this  meeting  the  reading  of  the  following 
^per^  which  had  been  commenced  on  the  iSth,  was  resumed 
and  concluded* 

Of  the  Motioi^  of  the  Eye,  in  Illustration  of  the  Uses  oFthe 
Muscles  of  the  Orbit.  By  Gharies  Bell,  Esq.  (Commmncated 
%.lha  President.) 


[ 


'  ii^  tiiia'p|tper  t^e  author  ente^  upoi| .  an  <  eKamjjnufaa^of.jttJii 
^bitODddf  the  iy^,  and  the  classification  of  the  muicW  accK^r^ 
ing'tb  fhiett  oiflSces.  This  is  doii«  for  the  purpose  ^f  edq>UipJ9g 
t^^'iis^ii  of  thelBix  nerVes  which  Qnter  into  the  orbiti  ai^d  i|);pur'* 
Utttiticy*bfl!ris'fot*tnei'  paperjs  on  the  nervous  sydteoi.  *  .  .  .  i/r 
'  His  object  ib:  this  paper  is  to  sliow,  in  the  first  placey  Ih^A 
!!h'^re'  diid  jhdtion^  pmormed  by  the  eye  not  hitfaeftoi  noticii9fll« 
JSVet}^' tiftie 'the  eyelids 'descend  to  cover  the  transpascntfiai^'' of 
th6^ii^e>'the  eyeball  ascends,  or  suffers  a  revolving  mc^n*  •  it 
thir^'wierk  not  the  case,  the  surface  of  the  eye  would,  np^h^. 
jhdi^tebed/tiot  fr^ed  from  offensive  particles.  He  proves,  in r]lA0 
next  place,  that  when  we  fall  asleep,  the  eyeball  is  turned:  lip^ 
Slid  tne*  cornea  lodges  secure  and' moistened  by  the,  t^rsj-uad^ 
Cbvet  of  the  ttpner  eyelid.  He  shows  that  these  moticiiis  are: 
ifa^M  and' insensible,  and  that  they  are  provided,  for  tlia«afe*^ 

mrd^of  theeye.    The  other  motions  are  voluntary,  and.  for  th^ 
^  AYpoH  of  directing' tlie  eye  to  objects.    He  ihen  proqeecls^to 
hie  ekkmitiation  of  the  muscles  ot  the  eyeballi  disunguisbiiig 
them,  a^  usual,  into  the  straight  and  oblique  musclejs.    JtMaH: 
Been' supposed,  hithertb,  that  both  these  classes  of  mu^lesw6f#, 
voluntary^;  spnie  desciribing  the  oblique  muscles  as  opadjutor^^* 
thie^  rectr,  sitid  bthers  as  opponents  to  the' recti;  but.Mr,,3eU 
maintains  that  the  obliqui  are  provided  for  tixe  insensible  rnqti^ns 
of  the  eyeball,  and  the 'recti  for  those  motionsywiuch  are  dirfepted . 
liy  the  will,  and  of  whfch  we  are  conscious.  ..■ 

He  proceeds  to  show,  thajb  the  consciousness  of  X\xe  action  pf 
thie  recti  muscles,  gives  us  the  coriceptibn  of  the  place  pr, relation : 
of  dbject^.    He  thep  proves  by  observation  and  experiment,  that, 
the  actions  of  the  straight  muscles. are  inseparably. cpnn^^te4> 
with  the  activity  of  the  retina ;  that  is,  with  the  enjoymi^ntof  t)ie 
s^e  of  vision:'  but  thiat  the  moment  the  vision  is  unexe)ropyBe4»- 
tbie  eyeball  is  ^iv^nup  to  the  operc^tion  of  the  obliqime  j^ui^at^i^r 
and '' the  p^pil  is   consequently   draWn  up  imder  the   eyejid*  « 
Hetice,  Hhc  eyes  are  elevated  iii  sl^ep,  in  faintuess,  anti  p^,  thf  ,.. 
apprd'aCh  of  death  *  and' that  distortion  which  we  CQmpassioaftjt^  r 
aal'the  e5cpi"iession  of  agony,    is  the  consequence  mf^re^  pf  . 
approailhTng  ip^eiisibility.  *  /  .....  j..:^,. 

Ifaving  exartiined  the  different  motions  pf  tbeeyeandeyeU4s>> ; 
and  tfte\ntis<;les;Which  are  appropriated  \o  thein,,the  ^utboi^prfpn^ 
miises,'%  the  "second  p^rt  "of  the  paper^  to  explain  on  |(;hi§  fpugd^-t. 
tidh;  t'h'^  disfihctloh  iti  the  uses  of  the  ^nerves  of  the  prbit*,  . .«    \i>;> 

The  SWciehl^' theii  adjbiirned,  in  consequ^piice  oX  the^  approach*: ) 
in^'fast  dJnd  festival;  td.meet  again  on    .      .  ,1    .^ 

;    i!jpt{/  lOy'wKen  the  following  pa jper. was.  read  •  A»iApppuiJtpf«l' 
an'*A^paratd^  ob'a  i)eculiar  Cpnstructip^,  for.the  E:idubHiOQii«f}if 
Elietromagtfetife^ExpeHments.    Bv  W,  H.  Pepys^  Bsfi«:FRS.aii 
■    T4jtis.'kjijiarsituy.  dpns^fuctj^d  at  (h^' lpwi<^  ^U^l* 
the'^tRi^Ptrott  of'ih^  f^f^\^,  X^^-i^i^ifS 

co^ei*,1atfd'ttie  other  of  zinc,  each  two  feet  wide,  and  50  feet 


t^i'^^l^  tt  'tmi  ixxtht^  of  ^  sqnftre  iTeet.  these  ^talM 
fi^#'Wrapf^fed  6t  cdtled  found  a  common  centre,  an<)  are  prevetit^ 
tlf^tB*^MUi6fi  with  eack  dther  by  the  interpoBition*  of  three  cords 
o#4|dr  Hti^,  aiidalso  of  notched  slips  of  wood  placed  &t  iiktenrab. 
-Two  condactots 'df  copper  wircy  nearly  thi^e^foukhs  of  ah  iach 
'Ml'iHaAi^tery  'fti«  attkched,  6ne  to'  the  dnc,  and  the  other  to  thia 
'^phete.  In  order  that  so'  large  a'  mass  may  be  restdi^y 
.  ^  Jed  f6t  experiment,  the  apparatus  is  suspended  by  means 
jMFpnejf^s'i^d  a  cbuhtetpbtse,  ana  so  let  down  into  a  tub  of  acid^ 
^;  ^fh^  hot  In  use,  ittto  one  of  wttter.'    It  requires '65'gi^ons  of 

/:Thid  %istk^tiient  exhtbHs  yery  powerfal  magnetic  effeotr: 
HAiefftiie  cbntact  wa:s  m&de/a  cnahge  in  th^  direction  of  con|- 
mss  fieeffl^i^  #ias  produced,  at  the  distance  of  five  feet^  steel 
rafS'^tftilbs^  hi  cylinders  of  glass,  with  a  apirti  of  wire  round 
iMin,  w^e  feiidered  ihagnetib,  and  several  were  suspended 

S^^rtljf^  when  the  contact  was  broken^  the  bars  fell,  but  bn^ 
tU^'Wfl^iitim^iately  taken  up  again  on  restoring  the  contact^ 
thddgh  it'%ei^ed  cd>ove  270  graips.  The  electric  inten)3ity  of 
dieapparatus  is  very  slight ;  'it  nas  not  any  decomposing  actioii^ 
iMini  *¥nli  ttot'fl^ke  a  spark  with  charcoal,  nor  win  it  deflagrate 
the  toMlff.' 

'■  '^^Afiipet  ^a^  also  read.  On  the  Condensation  of  several  Gasen 
-iitUP lit|^Nls.  By'M.  Ffeiraday,  Chemical  Assistant  in  the  Royal 
Inatitutioii;  .  (Communicated  by  the  President.) 
•  ^lAHhii^  pifcper,  Mr.  Faraday  described  the  results  obtained  by 
•tlte'iipplicMion  of  the  mode  of  condensati^h  by  which  he  had 
sdttdeed^d'in  Kquefyin^  chlorine^  and  Si^  H.  Davy  murit^tic  acid 
giKS.to'^^^rtil  other  aterifdrm  bodies* 

>  '^ly  ^ortiioh  of  Sulphuric  acid  being  heated  with  mercury  at  one 
ewt  i^'lEi^-s'etied  glass  tube,.Whiie  the  other  was  kept  cool bf 
iMlilltelied  bibulous  paper,  the  mlphurous  acid  gas,  which  was 
evdlV^;  condensed  into  a  liquid  in  the  cool  end :  the  same  resuk 
•wtij  xAtaihM  by  forcing  the  dry  gas  into  an  exhausted  tube  with 
•a  'Mndensih^  syritige,  uhtil  its  pressure  became  equal  to  three 
oi^^four^'atrtkospheres.  When  the  sealed  tube  was  broken,  the 
liquid  expanded  into  pure  sulphurous  acid  gas.  The  refractif^ 
-poW^tXfPliqmd  tulpkuroui  ^cir^  is  nearly  that  of  water ;  the  pre»> 
suf<e^^|!efted  b^'its  vapour  in  the  tube  Was  determined,  by  mean» 
of  a'-m^iisiftial  guage,  to  be  equal  to  two  atmo^heres.  Liquid 
nilphuret4^  kydrt>ge7i  was  produced  in  the  fouowine  manner: 
The)  Mtfttt'^iidf  closed  leg  of  a  bent  tube  was  filled  with  muriatie 
aeid;  a  piece  of  platinum  fbil,  crumpled  up,  was  next  jatrfh 
diieed';  (khd  then  sotne  fragments  of  sulphuret  of  iron;  theptii- 
•tidmriTOirbeihg;  interposed  in^oi*der  to  prevent  the  two  substancea^ 
from  tji^dt  until' the  tube  "ilt^as  'scaled,  whicli  operation  woi^l^ 
otM^iito  hatb  been  rendered  ineffectual  by  the  pressure  ^f  the, 

ev'MvsNt  gas:    When  ^i^  had  iM^en  done,  the  acid  wa»  mjBtde  tp,, 
it»t\...         ••_ 


i^nd  imras  c^^Gtod,  w4  ¥>«&<>  to  be.  pju^  sulphuretted  ^ydtSMeo^ 

jUaUi  wlu^  al^oy  th^.ira^r  la^as .fottD4  ^  b^^  imfi»gft^.pS^,,  ^^ 

.fhu^  ethf^Tf  wihm.^omw^  wit^  tl^is  liquid,  api»«aff4  i^bwil^f 

fOiA  oily ;.  thi^  pressure  «wiuGio  its  vappurej^rtoii  in  ^e-t<j^-jp 

.^qoajl  to  13  i^ospheresj .  at  32*  Fi    JUq^id  carJb^c,u^'M^ 

prQfluc^d  in  8  sis^dar  maaner^  by  ijAeaas  jo^./Bolpbimic;  acpdiaM 

carlKHPAte  of  aioinoiiia';  but  tqi.e  stroogest  tubes  were. required 

for  its  formation^  and  tubes  which  had  contained  it  for  s^tepril 

.wfMpklf  of^  cjsplodfard  with,  gce^t  v^olmqe  iipaa.fi 'Sjiflcbt  c^ffige 

.of  temperature.    It  w^  nece^i^  to  use  a  glstf»a  HiMNk».;gogMi|> 

j§(^f  in  the  whole  of  tb^se  experiments  ^  ana  8omf»  of  ^b^^  wer^ 

:fl(^de4  ;^th:Wju:hj^^         the  author*;    Thereir>icti,Yif{P9Vif<|t 

oC liquid  carbo^iic.acid i3  ta^ch  ie$s  than^  that  QCw^e^i.  thepri^ih- 

iHure  e;(erted  by.  its^  vapour  i^  eqiud  to  40  atnpkospheir es  ^tifvMHiii 

4^^*    Euethmiie  Vff^  4iqu<ifisd^  by  its  ^volutioni^ipi  a  a^^  t^bfi, 

froip  didorate  of  potash  and  sulphuric  apid  ;  in  t^is  a(s^^  it,ia  of 

,fi.decj)^yeUQW  poloiiri.and  quite  tsanspfurenU       ..:;,.., 

,  ..Some  nitrt^t%  of.MKAOBi»i.  pFeyip^gIy  re^deri^  &%  dry  ait  f/qnir 

sible  by  being  heated  to  partial  decomposition,  was  h^et^  iA,|i 

^cioffisd  tube  <;>  tad  the  resalts  were>  fiqfutd  nUrous  oariclefMMl  W9(er : 

the  jtwo  fluids  did.  nqi  mix,,  or  but  in  a  slight  degree.^  Th|9  iisfi^^ 

tivepower  of  liquid  nitrous  oidde  is  lower  than  that  of  ^yoftbee^ 

.fluidsy  and  lower,  indeed,,  than  that  of  any  other  known  liqliid. 

Its  yappur  exerts^  a  presiiure  -equal  to  i48  atmpspbeioii  «t  60?. 

^JUquia  cgamgfn^  wa^  fpiTiied  by  heatipg  oyauure^  ^(  iQ^roiuy ; 

when  the  tube  was  broken^  it  beca^a§.pure  cyanogen  g^^,, 

The  liquefaction  of  qfnmoniacal  Mt  w&s  effeotea  by  ^atiAg  a 

.portiofi  of  chloridcf  oif  silver  which  had  absorbed  a  large  ai^iiti^ 

of  it|  acoording  to  a. property  of  this  and  of  otfae^  ^oiid^e 

fpnnqrly  asc^rtainied  by  the  author.     In  this  .^i^perifiieil^/.a 

,ourioii&  combination, of  effects  took  place;  as  the .4i^ba. golfed, 

the  chloride  begai^  to  re-ab^orb  the  ammonia,  by  the  aplidifioi^Uqii 

of  which>  .heat  wa»  liberated ;  whilci  at  the  distance  only  of  a 

few  inches,  at  the  opposite  end  of  the  tube,  cold  was  nrodiMed 

by  the  oonsequent  evaporation  of  the  liquid.    At  60^^  the  whole 

of  the  amoMmia  became  re-absorbed.    The  refractive  power  of 

'  Kguid  ammoma  exceisds  ^hat  of  any  other  liquid  described  in 

this  paper^  and  is  even  greater  than  that  of  water.    Liquid 

mufiuik  ucUj  whea  the  substances  from  which  it  ia  prepared  are 

pure,  ia  colourless,  as  Sir  H.  Davy  bad  aatipipated :  ita  refrai^ 

.tive  power  is  nearly  that  of  liquid  carbonic  acia. 

Au  these  liquids,  with  the  exception  of  chlorine  and  eiAchlo- 
rine,  are  colourless;  all  are  perfectly  transparent^  and  highly 
.fluid,  and  remain  so  at  all  temperatures  to  which  they  have  iMen 
^99ibjec^d  9  none  of  them  exhibiting  ^e  least  tettdepoj^  to  adlMK 


liqMAM^n  ofMry^ki,  hydiogen,  nhfMi^iiir  ilid% Jwcutt)  fliaoh 

T^sAted  all  powers  of  te^MbatiOtt  tii«t  t)m  iMi(Ji<^bad'b«i^<«bl% 
to  ftPply^to  theai.  With  respect  to  the  latter  gas^  tfak  geeiiied 
to  anse  from  iU  great  aftnity  for  sulphuric  acid,  aii  discovered  'by 
Pr.  I4  D'aVy,  which  is  so  great,  that  it  eveft  carried  up  that  acid 
Ivith  itj  in  me  form  of  vapour.  Mr.  taraday  intimated,  howfevef^ 
^at  he  should  proceed  with  these  experiments. '  ^ 

GEOLOGICAL    SOCIETYt  ^ 

April  4. — ^Two  nottoev  Weit  teiA  on  a  Keceilt  iifnAottt  P^ltfr- 

faction.    By  the  Rev.  J.  Ji  Conybeare^  MGSv 

A  notice  was  also  read,  respecting  a  Mass  of  Quartzose  Fer* 
ruginous  Sandstone,  occurnrig  id  tne  'limestone  hear  Bristol. 
By  George  Cumberland,  Esq.  Hon.  MGS. 

April  l8.-«-A  letter  was  read,  containing  **  A  l)€fOription  of 
Two  INfew  Species  of  Encrinus  found  in  tha  MoiiKlldn  lime- 
stone new  Bristol."    By  the  same. 

A  letter  wan  also  read,  '^Oa  the  Geldoffy  of  Ptilo'Nias,  an 
^Rlarid  oA  the  Western-  Side  of  Sumatra«^  By  Dr.  lAt*.  (Com-^ 
niunicat^d  bj'  H.  T;  Colebi-ooke,  Esq.  MGg.) 

A  papef  '^zs  Tead,  "On  the- Geotegy  and  Qeo^phy  of 
Sumatra,  and  some  of  the  adjacent  fsiands;*^-  By  Dr.  Jack. 
(Communicated  by  H.  T.  Colebrooke,  Esq.  MGS.) 

A^ril  11. — A  letter  was  read  from  M.  Pastdltf  to  tiie^lKk 
President,  dn  a  Photosphere  observed  at  BuckholtS)  in  Germauff 
tx)mid  V  erius,  Jupiter,  and  Saturn. 

,  At  the  same  meeting  was  read,  an  Extract  of  a  Letter  from 
W.  Litttoiv,  Director  of  the  Imperial  Observigttoty  At  Vienna,  to 
^he  Fbreign  Secretary,  relative  to  the  Cause  of  certain  BiliCre- 

f*  lancies  iii  Astronomical  Observations ;  on  the  Constiniction  of 
nstruments,  and  on  Correction  for  Refraction. 
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Article  XVI. 

VciRMTtFIC   IKtELLIGISNCfi^  A^D   NOtltJBS  Or  8iUBM«V*- 

,..  . .    ,  l.AUcanaa$aTest*       .  . 

Dr.  Robert  Hare,  of  Philsdelidtta,  find*  di^  ifae  coioiir  of  alicaaft 
;iiiay  be  used  instead  of  litmu$,  produdog  the  same  phetioKiefia,  but  in 
a'tevefaed  order;  for  the  alkanet  infiision  is  «sade  blue  by  an  i^aU, 
'iMid  restdred  by  an  acid,  instead  6f  beii^,  as  la  dbe  ^ise  xif  ntmas,  tei- 
denedbyanii0My«iHlte9tmciM1^ylin.«y^    ISiusU^we  bwjfr* 


Wi  Sci^tfic  Tntettigena.  [I^iV; 

tectly  a  teil  for  atkdiei,  so  is  the  other  for  addf.  When  indiMfi  of 
i|lkatxC  MM,  ina4e  blue  for/^e  latter,  purpose,  the  smallest  quantUir  of 
«|kiJi^ho.ttlid.be.uied.tbat  is.adeq|uate  to  the  effecti  in  order  tpipfe^epe* 
l^dfto^cy  of  the. tester— (AinencanJourii^L)  .i    .       ^ 

' ♦•H;'  Aitdtym  ofthffMhterot  Waten  afCarUaii.    Bjr  WT^BefeeKfas: ' ' 

T^se  waters  deposit  a  calcareous  tiifa^  of  a  striated  crystalline  tex- 
ture, which  possesses  all  the  characters  oT  arragonite*  F^rof.  Stro- 
meyer's  discovery,  that  arragonite  always  contains  strontian,  induced 
M.  Berzclius  to  search  for  that  earth  in  this  tufa,  and  in  the  waters  by 
which  it  is  deposited;  and  he  lias  succeeded  in  finding  a  small  quantity 
of  it  in  both.  The  following  is  the  general  result  of  his  analysis  of  the 
waters  of  the  principal  opringj  oalted  the  SpnMn 

In  1000  parts  of  the  water,  tliere  are  of 

Sulphate  of  soda'. ....'......;...' 2-58714. 

Caiiionate  of  ditto 1-25200 

Muriate  of  ditto. ....;.... ;..... .    I KHSSS 

Carbonate  of  lime 0*31219 

Flnate  of  ditto; .......,:....  0<X)3Sl 

rr  ry .    Aospbate  of  ditto .  ..;.\... O'OOOtd   - 

^A«     -       GAiiMiiittteaf  fltroiifcf»»  0*00007 

Carbonate  of  magnesia 0*18221  'i 

'    Phosphate  of  ahimiiHi.; • i.  0<XX)S4t 

5     .;  /      Carbonate  of  iron  ..»«.. ii.  0KXH24 

Silica 0O7504 


546656 


.Tl^tH  traces  sf  carbonate  of  manganese. — (Ann.  de  Chim.  e(  <le 
J^».„».»i.  246.)  ^ 


•       :  > 


i\l'^' Foi^er^itlian  Prize  Medal Ip  be  given  hy  the  Medical  Soctettf^  of 

London.  Boli-court,  Fleet^street. 

;/.;.Xo.l}9Qf<ynilty  with,  the  wilhof  the  late  Dr«  Anthony  FothergiiV  1^ 
Society  resolve  to  give  annually  to  the  author  of  the  best  disserlatioq^^ 
#a)ui>^0t.f  ropoaed  by  them^  a  go^d  medal,  value  20  guineas^  ualledthe 
^>  FpthfirgilHan  medal/'  for  which  the  learned  of  all  countrjea  are 
inyited  as  candidates. 

1.  Each  dissertation  offered  for  this  prize  must  be  delivered  to  the 
Registrar  in  the  Latin  or  Engliyh  language,  on  or  before  the  31st  day 
ipfDocember.       .  .  ^ 

V  2*  "^th  it  nmst  be  delivered  a  sealed  packet,  with  some  motto  or 
'4^viep  on  the  outside ;  and  within,  the  author's  name  and  designation; 
and*  the  same  motto  or  device  must  be  put  on  the  dissertation,  that 
f]|e  Soqiety-tnay  loiow  howjto  address  the  successful  candidate...  , 

3.  No  paper  in.jthe.  b^d-wrlMag  of  the  author,  or  with  his  nw^ 
iiffix.ed  cijin  pe  received;, and  if  the  author  of  aoy  paper  shall -aiscov^ 
liimseif  to  xiie  Committee  of  Papers,  or  to  any  member  thereoif^.siie^ 
Jlffgfr  will  bje  exf:lu4ed.fi^n»  aJl.competitipn  for  the  medaL  ,  ^  ,   .  t  \[ 
...4.  The  jitW^^  es^j^VHi  be.^ei^d  before,  the  ^^^^  meeiif^ 


Anhiversary  Meeting  of  the  Society. 


6.  AUtbe  d]0ieital|ons,  the  suqcesaCul  ^  exeqplc4t  i«ilit.if  d^Nf^d, 

beii^inWdrWIth  the  sealed  packeU  unopened.'  *;  \'.      '  *"   - 

'^'  One  diMfsrtatievi  only  06  the  subject  * "  Dfopsyr  pYopqaed.W  tftfe 

Society  for  the  Fothergillian  medal;  .to  have  beien  ildfuAje^  ini  M/ircl^ 

1 8S9»' having  beeo  presented,  the  Scrtioty  Uiiokidg  it  pro^Uethat  fr6in 

the  recentestfiMiabBept  of  the  prison  il^id.M^  oecan  im%if  i^t^j^  wfd» 

lEiiown  tg  the  medical  faculty^  have  deferr<:d  the  adjudiaition.o£,tm 

pn^eefat  tfaebest  dissertation  on  the  subject  of  i*  l>roJM»y/^  io  ahothejp 

jreHT.    -•* '  ,  -    ■ .  ',^   '^^"\ 

The  subject  ot*^  the  Eteay  for  the  gold  prise  of  the  eni^g  y^:ii;t 
«^Ti*..b<.;i^of  th^  Spine.)* 


Article*  XVI  L 


i^. 


NEW  SCIENTIFIC  BOOKS.         ' 

.     ,  PRSPAElirO  FOR  POBUCATIOK* 

Mr.  Goldevrovthy  Gumev  is  about  (o  publish  aSeniei  ofeCectuffes  00 
the  ElemeotB  of  Chemical  Scieoce,^  lately  deKv«B«dj«ti  the  Surrey 
Institutions  --  •  .  _        .  ,.../,iir:j 

Mr.  plivcsr  has  in  the  press,  Popular  Obsewafeiona  oH^  Muscular 
Contraction^  wkh  a  Mode  of  Treatment  of  Dis«ises4»£LiiiibajateoGiated 
therewith*  •      •  ,,.<....:     ^1 

In  the  presS)'  a  Translation  of  De  Humboldt's  (Greogoostical  Essay 
on-the  Supei'pdsition  of  Rocks. 

Dr.  Antoramarchif  formerly  Professor  of  Anatomy  in  the  ynitenity 
of  Pisa,  and  Surgeon  to  the  late  Ex-Emperor  at  St.  Helena,  u  pub1is|i* 
ing  an  Anatomical  Work,  to  be  comprised  in  80  Plates,  representing 
the  whole  Structure  of  the  Human  Body,  except  the  Integuineots,>  m 
Figures  of  the  natural  S|ze.  \An  explanfitbry  and  descriptive'  iSkeich 
will  be  added  to  every  Plate  in  which  the  multiplicity  of  figures  might 
otherwise  cireate  confusion.    The  Work  is  edited  fa^  M.  I»  Cottitfei  de 


«    •  ■    * 


l\!ln.  Holdeiiiess  is  employed  on  a  Work  on  New  tlussia,  |>6iti||-s0liie 
Account' of  the  Colonizatipn  of  that  Country,  and  of  th|^  Manners  ^nd 
Customs  of  the  Colonists.  ^ 


J98T  PflBl#«aEQ, 


' . 


•  f 


A  Journal  of  a  Voyage  to  the  Northern  Whal^  Fishery; .  Ihdoapg 
ft^eardhes  and  Discbveries  on  the  Eastern  Coast  of  We^  6rdenland, 
ihikde  in  the  Summer  of  1822,  in  the  Ship  Baffin,'  of  Liverpool.  ByW. 
■Seorwby,  Jurt.  FRSE.  Commander.    With  8  Plates,    8vo.    tBl,    ",  j 

Dendrolbgia  Britarinica,  or  Trees  apd  Shnis  that  will  live^  m^tfie 
'ittJeti  Air.of  Britain  throughout  the  Year,  By.P.W.W^sdri.\  Royal 
9va.  Partfe  1.  to  IV.  4*.  6a.  each.  Eaqji  Number  coulalhs  8  coibtirdl 
'Etigravibgs. 

Hortus  Qantabrigiensis,  or  aii  Accented.  Catalogue 


9M'  HimFiamm.s  |]^ti 

Elenentt  af  SxMiiineBtail  CbvaAmry.  By  WiHwi  Hdiiy;  MD- 
Fits.  &c.  *  The  Minth  EdiUon,  graiulj  cBfawgwl  and  ieoomtiflBedl 
fl^tiourii^Ut*  IHuiBtrated  with  10  Plates  by  Lowiy,  aBd  nuraeraus 
Wood-cots.    In  2  Vols.  8vd.     II.  14#. 

Narrative  of  a  Joomey  from  Ae  Mioses  of  Hfidson's  Bay  ta  th* 
Mouth. of  the  Copper  Mine  Riveis  and  theace  alaa;  the  Coast  ef  tlui 
Pdlar  8ea,  Ste.  By  Capt.  John  FVanklin,  RN.  Commander  of  the 
Expedition.  With  an  Appendix  ooktaining  Subjeeti  of  Natural  Hia« 
torvy  &c.  \>y  J.  Richardson,  MD.  Surgeon  to  the  Expedition,  ma^ 
Others,  Illustrated  by  4  Maps,  8  Plates  gf  Natural  History,  and  24 
Engravings  by  Finden^  from  Drawings  by  Lieuts.  Back  and  Heed: 
4to.    4/.  if. 

Among  the  new  productions  at  the  present  Leipzig  Fair,  is  the  first 
Volume  of  MM.  Martin  and  Spix's  Travels  in  Brazil,  during  the  Years 
1817.  1818,  1819,  and  1820;  with  an  Atlas,  in  imperial  Folio,  of  15 
Lithographic  Plates  of  Pprt^tf^  Vi^ws,  (geological  and  Bo^nical 
Charts,  &c.  This  Volume  cbntains  their  Travels  though  Rio  Janeiro, 
St.  Paul,  Minas  Geraes,  Goya??  Babia,  ^. 

Also:— Animalia  Nova  quee  inltinere  jussu  etauspiciis  Max.  Jo8*Bav. 
R^is  per  Brazilium  suscepto  observavit,  et  depingi  curavit  Dr.  Joannes 
dalpfau    59  Plates. 

Flaatss  Novse  qius  in  Itifiere  ju^wu  el  auspielis  Max:i  Jqm  Bav-  Rogf9 
suscepto  observavit,  et  depingi  curavit.  Dr.  Carolus  de  Mq^q,  4Q9 
Plates*  » 

The  Natovalist^  Repository,  or  MonAly  Mispdlaay  ^  ¥im(lf 
Natural  History,  consisting  of  elegantly  coloured  Plates,  wi^.  appTQr 
pitete  seientjfic  and  general  Debeiiptlons  of  the  nupsi  jQuriQiySy  spasce, 
and  beautiful  Productions  of  Nature  that  have  been  r^ently  disp9?sre4 
ip  VBrieas  Paitsof  the  World.    By  £.  Danovan,  FLS«  Ac, 

'T^.i  II     'M'l   M'ilMlf'i  fflU  HBBB 


ARTICtB  XVIII. 

NEW  patents; 

J.  Taylor,  of  R|iven*row,  Mil^  End,  Middlesex,,  master  marine,  lbs 
^  new  method  pf  constructing  the  bottoms  of  merehantHEibips,  and 
placing  the  pumps  so  as  to  prevent  damage  to  the  c^goes  by  the  bilge* 
water.— Jan.  16.  . 

J.  Smith,  of  Old  Broad-streets  nie|:c}ia9t>  for  certain  improvements 
onaipachine  fpr  ii^ashing,  cleansing,  and  whitening  cotton*  linen^  silk, 
and  woollen  garm|snto,  or  pieoe  goodB.«*-Jan.  90* 
.  W.  Glpssage,  pf  Leamington  Priors,  Wani^iokBhife«  ohemist  and 
druggis(,  foi<  a  portable  alarum,  to  be  attached  to,  and  detached  irooi, 
clocks  and  wfttches,  and  which  may  be  regidated  to  take  effect  at  aBv 
given  periodof  time.— Feb.  11. 

N.  Partridge,  of  Bowbridge,  near  Stroud,  Gloucestershire,  dyer,  fbr 
improvements  in  the  setting  or  fixing  •efstea«i*boilers  or  other  coppers, 
by  which  a  considerabfe  saving  of  fuel  will  be  effected,  and  the  smoke 
more  eftctaally  consum^d.-^eb.  14.  \ 

^  T.  FnHer,  of  Bath,  Sonftersetshiret  coach«bui}der,  £q9  aa  inproiMKien^ 
in  the  construction  of  shafts,  and  the  modo  of  attacidng  Ihm  %^*  fwi^ 
wheeled  carriages*— Feb.  16* 
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Article  I. 


A  new  fl^wi  easy  MetJiod,  of  ascertaining  the- Degree  qfT^mpera'^ 
ture  at  which  Water  is  at  its  MaTimum  'Demity,  By  Mr. 
James  Crichton.  ,/.  ,-  ...■-    .^-  .^  ,,i 


«..*.  . 


,-*}n:-    i 


(To  the  Editor  of  the  Annah  qf'Plniosophy.) 

Having  lately  been  much  engaged  in  determining  the  specific 
gravities  of  certain  6uid$/  by  meads  of  adjunt^d  %bih  of  glass, 
and  being  satisfied  that  for  simplicity  and  accuracy,  no  method 
whatever  is  nearly  so  good ;  I  was  led  to  thkik^r^httb^MiotiMDr 
import^t.  point  could  thereby  with  ^reat/^r  Q^lft^ii^ty  be  ascer- 
tained, than  by  any  mode  yet  adopted.  This  is  to  determine  the 
temperature  tit  which  wa^er  attains  its^txiixithtim  density. 

Of  "aH>'who..haKe.bitherto  alleinpttfx)  4»  ,deeidet<this  question, 
whether  British  or  foreign  philosophers,  no  one  seems  to  speajk 
withl^he  precision  which  might  be  desirable,  of  the  degreii'^  at 
which  t}ie  phenomenon  takes  place..  The  Freac^  say  it  i^ 
between  4  and  5  of  Celsius,  thus  admitting  an  uncertainty  of 
about  2^  of  Fahrenheit;  some  in  our  own  country  think  it  is  at 
39,  while  others  place  it  at  40. 

Any  person  who  is  aware  of  the  many  sources  of  error,,  and 
of  the  va^ue  nature  of  the  requisite  compensations,  will  not  won- 
def^at^  ti^sp  inflecision ;  th^  difl3MQ;uUy;.fd[<)<ia,  toC  miaiiiiai^g^^  aH 
uniform  temperature,  throughout  a  large  or  deep  body  of  water 
]<;  very  considerable ;  hence  the  bulkiness  of  the  solid  used  by 

Nciv  Series,  vol..  v.  2  d 
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the  French  for  this  purpose,  having  been  a  cylinder  nine  inches 
in  diameter,  and  or  the  same  height,  must  have  rendered  it  a 
matter  of  uncommon  difficulty  in  the  quantity  of  water  neces- 
sary. Whether  this  uniformity  existed,  at  the  moment  of  its 
greatest  apparent  gravity,  \(xf;y  adn^t  0f  some  doubt,  however 
carefully  and  constantly  the  thermometer  may  have  been 
observed ;  besides,  air-bubbles,  which  it  would  be  almost  impos- 
sible to  see  or  remove,  might,  have  considerably  increased  the 
buoyancy  of  the  suspended  solid.  To  estimate  the  compensa- 
tions for  expansion,  in  the  above-mentioned  method,  is  perplex- 
ing, and  for  tl\e  mode  ,by  the  weighing  bottle  is  still  more  so ;  but 
to  ascertaiq^  the  qn^Qti^y  of  bygn)me|^nc  humidity^  which  pro- 
fusely and  rapidly  fixes  on  the  exterior  surface  of  a  bottle,  at  so 
low  a  temperature  as  40,  is  perhaps  from  several  causes  imprac- 
ticable. A  hope  of  being  me-to  assist  in  obviating  these  embar- 
rassments, induces  me  to  present  a  new  method  of  determining 
this  point. 

Having  frequently  observed  that  a  very  small  alteration  of 
temperature  in  a  fluid,  destroyed  tha  precise  poise  of  a  soUd  in 
that  fluid,  and  that  an  extremely  minute  increase  or  diminution 
of  gravity  in  the  solid,  has  a  similar  effect ;  it  was  easjr  to  per- 
ceive, that  if  water  is  of  aeertain  gmvity  just  above  freezing,  and 
that  if  it  become  heavier,  with  an  mcrease  of  temperature,  before 
it  reach,  say  for  example,  50,  then  it  is  manifest,  that  at  ^o^m 
included  degree,  water  must  of  necessity  poise,  or  sustain,  ^  bait 
or  solid  of  greater  specific  gravity,  than  it  will  do  at  any  other 
point  in  the  supposed  interval. 

My  first  attempt  to  ascertain  this  point,  evin09d,  that  a  ball 
which  was  just  poised,  at  about  33,  had  the  same  property  near 
51 ;  this  gave  42  for  the  point  of  greatest  density,  taking  the 
hldf  of  the  intervening  decrees  as  additive  to  33,  or  the  reverse 
from  51,  since  all  auQiorities  seem  to  agree,  tbat.the  expansioa 
is  the  same  for  equal  intervals  of  temperature,  or  both  sides  .of 
the  maximum. 

It  may  be  supposed,  that  to  adapt  a  ball  of  the  greatest  pos- 
sible .  specific  gravity  which  water  can  sustain  at  its  greatest 
gravity,  would  be  the  next  endeavour ;  it  was,  but  so  infioitelv 
UtUe  is  the  variation  of  the  gravity  of  water,  for  about  a  half 
degree  on  either  side  of  the  maximum  points  that  akhoiiffh  I 
have,  more  than  once,  diminished  the  gravity  of  balls  which 
were  too  heavy,  by  a  quantity  so  minute,  as  not  to  amount  .t<». 
the  6000tk  part  o^  a  grain,  or  just  as  Uttle  as  I  could  by  aayi 
means  ^rind  off,  still,  on  trial  at  the  proper  range  of  tempera^ 
tares,  it  was  found  that  the  mark  had  always  been  overshpt. 
This  then,  was  relinquished  as  a  hopeless  tiask«    . 

.  As  it  had  not  hawever  escaped  notice  in  the  course  of  th^^ 
experiments,  that  the  further  the  temperature  of  water  w^ 
retnoved  from  that  of  the  greatest  gravity,  the  bail  roee,  or  feU^ 
with  celerity  just  commensurate  to  the  number  of  degrees  which 
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the  ekiMMg  ii&mt>emtBr6  ma  ftbo^e^ '  of  1)ddw^  tfairt  bf  ^Ae  d«il4- 
dehtti^d  degree:  ih/tB,  tibt^itefove,  afibrds  som^  ideft  of  the 
tApprbaehto^  or  retrocessioti  fltom,  tbe  tempefrature  in  c^uestioi^; 
butth^einab^ter^  and  perhaps  eonclnsive ^roof  of  itsfplad^ih 
tUe  i^ale/ which  Ishall  now  desefibe.  '  ^  '  •    ji 

-  itookaglasi^  jar^  2  inches  in  diameter, and  3^.  in  depth ;  iliM 
thin  was  put  distilled  water  to  the  depth  of  2^  inches,  andt5ooted 
down  to  near  the'  freezing  point,  but  carefully  prevented  fr^ 
Congealing,  as  the  disengagement  of  air-^nbbles  from  the-  ie^, 
wheki  fluidity  took  place,  would  bare  frustrated  the  expei^iinent' ; 
into  this  was  pat  a  ball,  previously  well  wiped  with  a  silken'*' 
cloth,  and  immediately,  by  means  of  a  cleaniiook  of  <glas%,  lifted, 
but  not  rapidly,  twice  or  thrice  out  of  the  water;  this  clei^edft 
Of  any  air-bubbles,  which  though  imperoeptible,  might  bate 
been  adhering  to  its  surfoce.  The  ball  now  fell  tb  the  bottom  ef 
the  jsLr,  whiclf  as  usual  was  convex,  but  bad  a  small*  flaJt'suHaee 
on  the  summit,'  to  which  the  ball  was  led,  and  there  it  rssteft 
Iti  the  water  there  were  suspehded  f  wo  vety  accurate  and'sensi- 
Me  thermometers,  the  bhlbs  being  at  the  middle  of  the  water  ai 
to  depth,  and  just  so  far  removed  from  its  diametrical  centre,  lis 
not  to  he  in  tne  path  of  the  ball  when  it  rose. 

In  these  dircumstanees,  the  lower  end  of  the  ball  was  cave^ 
Mly  watched  wMi  a  large  reading  glass,  and  at  the  moment  of 
its  quitting  the  bottom  of  the  jar,  the  thermometers  were  exa- 
lnitiecl>  and  the  degree  noted;  when  the  ball  had  nsen  abotlt 
6ne>^fooith  of  an  inch  a  small  rod  was  cautiously  let  doWn,  aitd 
without  agitating  the  water, gently  made  to  touch  the  ball';  'it  Of 
couriiie  descended,  but  instantly  rose  ;  this  is  a  very  detiiiate  part 
df  tile  e:itperiment,  and  if  overdone  loses  itseffect.  It  was  fti^ 
qttently  repeated,  and  the  ball  always  reaiteended  with  accele^ 
fated  Velocity.  / 

The  thermometers  indicating  an  increasing  tempemt€ifre>  the 
ball  finally  became  stationary  at  the  surfiice  of  the  water ;  frML 
tiihe  to  time  it  was  slightly  touched  as  before,  but  in  proportioii 
as  the  temperature  rose  beyond  a  certain  point,  the  tendency  of 
the  balll  to  ascend,  after  these  strokes,  obviously  di^nimsbed. 
Judging  by  the  Velocity*  with  which  it  did  so ;  its  upper  extre- 
mity, when  examined  with  the'  magnifier,  {rfainly  s6emed  ti^ 
]^ress  as  it  virere  more  attd  more  feebly  on  the  surface  Of 'the 
water,  till  at  last,  a  fine  thread  of  separation  became  visible  ;  HOA 
degiree  by  the  thermometeiis  wasagatn  marked,  and  as  they  con- 
tinued slowly  to  rise,  the  ball  gradually  fell  to  theboUK>tn  Of  i^ 
jar.     '■  '      ■   •  '-      '  '■'•     :•    ^-■.•••»^. 

'  Fhym  many  similar  experiments  I  hslve  concluded  fiiai  4S  $A 
extremely  near  the  trtie  point  of  the  greater  density  Of  waret*  j 
isiy  ihoiftt  satisfactory  trials  never  gave  3-lOths  of  iL  degrtel^s 

l^y^eMres^tttxwhsiiesei  is  wiped  wi^  ft;  these  will  Mw  W  ep^ugl^  to  m4€ntt» 
cffittts'of  tne  exiterimcnterM  this  case  kboTtivtel  .     >    •    »        .       ',  *    ' 
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nor  mote»  hni  at  preseoty  I  ftm  mdier  iadined  to  pbce  it  a  rerj 
litUe  above  42 ;  a  trial  I  made  io  very  favoarabie  cJicamataiK^w 
a  few  days  ago,  gave  for  the  first  appearance  of  the  risiog  of  a 
baD  37*5,  and  for  diat  of  its  ainking  46-3,  these  make  the  point 
in  question  41*9;  the  local  temperature  was  46*8,  but  the  baro* 
meter  having  been  at  only  29*4,  the  above  41*9  may  be  held 
perhaps  too  low.  These  experiments  were  made  with  balls 
adapted  to  all  the  intervals  from  33-— 51  to  39 — 45,  yielding 
however  great  uniformity  of  results. 

As  I  cannot  anticipate  what  objections,  or  if  any,  can  be  made 
to  this  method  of  ascertaining  a  curious  and  not  unimportant 
point,  I  shatt  dlude  to  one  only ;  that  is  error  from  expansion  of 
die  ball,  and  consequent  increase  of  its  volume ;  Init  as  the 
whole  range  required  does  not  exceed  4^  or  5^,  on  either  sidie  of 
a  starting  point,  and  though  it  were  granted  Uiat  the  expansion 
of  glass  is  the  same  for  4^  about  temperature  42,  as  it  is  for  180°, 
that  is  from  freezing  to  boiling  of  water,  as  determined  by  M.de 
Luc  and  others,  the  expansion  for  these  4°  must  be  so  extremely 
little,  as  not  by  any  means  to  affect  the  decision  in  amy  consi* 
derable  part  of  a  degree. 

But  were  the  expansion  of  glass  in  the  above  range  even  ten 
times  what  it  is,  still  it  must  in  effect  be  cancelled,  for  taking  42 
as  the  point  where  this  expansion  in  the  present  case  most  b^ 
assumed  as  incipient,  and  granting  that  at  say  33,  a  ball  jost  hdd 
in  poise  has  become  less,  that  is  heavier  specifically,  some  degree 
above  33,  for  example  34,  where  water  is  denser,  must  really  be 
'what  the  ball  virtually  indicates ;  again,  if  at  51  the  same  baU 
poises,  then -by  a  panty  of  reasoning  the  ball  is  now  siud  to  be 
increased  in  volume  beyond  what  it  was  at  42,  or  it  is  too  l^ht, 
therefore  it  must  indicate  too  high  a  degree,  or  it  realty  shows 
that  the  ball,  supposing  it  inexpansible,  would  have  stood  at-a 
lower  degree  or  denser  medium,  which  call  for  instance  50 ;  so 
that  by  the  one  extreme  thus  correcting  the  other,  the  conclusion 
to  be  drawn  is  the  same  as  in  the  case  of  altogether  neglecting 
the  expansion. 

The  low  temperature  of  the  atmosphere  when  these  experi- 
ipents  were  made,  gave  confidence  that  no  current  upward  or 
downward  moved  the  water;  besides,  a  few  very  minute  parti* 
cles  of  dtist,  just  visible  in  different  parts  of  it,  remained  entirely 
motipnlegs  during  the  whole  operation. 

My  first  trials  on  this  subject  were  made  with  spherical  ballad 
Jialf  an  inch  in  diameter,  having  a  depending  stalk  of  about  an 
equal  length  ;  but  to  obviate  the  possibility  of  error  from  dissi- 
milarity of  the  extremities,  I  latterly  used  solids  res6m}>lii)g  in 
shape  a  buoy  or  parabolic  spindle,  sharp  at  the  ends,  of  about  an 
inch  in  length  and  4-lOths  in  diao^ter.  This  shape  gave  another 
apparent  advantage,  that  is  of  meeting  less  resistance  than  a 
sphere  wh^n  tiiovin^  in  a  fluid,  and  in  order  to  ensure perpendU 
c«d^ri«y  ctflhe  axis^,  before  such  aball  was  hiemjetlcally  seated,' a 


,  1823;}       "    '  the  Maximum  Demijf  rf  Water.  ~  :^0^ 

staall  globule  of  meTcnry  HPfts  introduced,  *which  peifeeliy 
aaswara  that  purpose.  .         •       ..  r 

•  As  the  mom«[itam  of  an  asoendiag  ball  is  very  apt  to  cause,  itjf 
upper  extremity  to  rise  above  the  waler^  and  however  free  ojf 
emy  thing  linctuousy  it  will  there  lemaia  too  lone^  a  slight  tap  or 
blow  by  a  small  hammer,  on  the  under  side  m  the  table,  ;WiU 
obviate:  this  inoident.. 

In  coplin^  water  for  such  experiments,  it  ought  to  be  kept  as 
still  as  possible ;  agitation  to  procure  uniformity  of  temperature 
has  a  bad  effect  by  charging  it  with  air  ;  bubbles  may  settle  on 
the  ball  during  the  experiiuent,  and  must  be  closely  watched  for, 
as  their  effect  may  be  apprehended,  if  detected  occasionally  rising 
.through  tbe  water.  Knowing  the  degrees  at  which  a  ball  might 
be  expected  to  rise  or  fall,  I  have  frequently  lifted  it  to  the  sur- 
face of  .the  water  a  short  time  before,  in  order  to  free  it  of  any 
thing  which  though  imperceptible  might  have  affected  its  gra- 
vity. The  thermometers  were  sometimes  placed  one  at  the  top, 
and  the  other  at  the  bottom  of  the  vessel,  in  order  to  ascertain 
beyond  doubt  the  temperatures  at  the  initial  pointis,  or  the 
extremes  of  the  above-mentioned  intervals. 

When  it  was  considered  how  uncertain  the  indications  might 
have  been,  had  I  succeeded  in  adjusting  a  ball  to  seeming  equi- 
librium at  the  maximum  gravity,  owing  to  the  minute  variations 
near  that  point,  there  was  little  cause  for  regretting  my  failure, 
especially  when  the  method  by  varied  extents  of  intervals  seems 
so  satisfactory ;  still,  since  writing  the  above,  another  effort  was 
made,  when  the  following  appearances  took  place. 

Water  in  the  jar  being  near  42,  and  the  ball  as  seen  by  the 
naked  eye  in  apparent  equiUbrio,  it  was  observed  with  the  read- 
ing glass  as  seen  over  a  slight  scratch  on  the  side  of  the  jar;  it 
was  then  very  slowly  descending ;  having  two  or  three  times 
lireathed  on  the  part  of  the  jar  nearest  the  ball,  the  consequent 
dimness  was  removed  by  a  camel  hair  brush,  but  before  this 
could  be  done  and  the.eye-glass  applied,  the  ball  had  decidedly 
begun  to  ascend,  which  it  continued  to  do  for  a  few  seconds, 
and  after  a  momentary  pause  again  began  to  fall.  This  was 
repeated  several  times,  the  thermometer  meanwhile  ranging 
from  42  to  42-6 ;  from  this  and  other  circumstances,  I  with  due 
deference  incline  to  think,  that  42*3  is  very  near  the  true  point 
in  the  scale  of  temperature,  where  the  maximum  density  of  water 
stakes  place.  In  tnis  last  trial  it  may  not  be  improper  to  men- 
tion, that  the  increment  of  weight  producing  the  approximating 
effect,  was  a  mere  speck  of  leaf  golct,  attached  to  the  side  of  the 
ball  by  means  of  spirit- vai*nish,  and  fixed  by  applying  a  mode- 
I'ate  heat. 

Having  thus  given  an  explicit  account  of  these  experiments^, 

apology  on  my  part  for  haying  too  minutely  done  so,  will  be 

deemed  quite  unnecessary  by  any  one  .who  repeats  them,  ^  I 

'  shall  only  add,  that  the  thermometers  having  been  :ip%de  piir- 


Ik^.  Xy^ihmiinmr  m  a  SaU  compoHd  of      litrn^, 

fOSjrigr  fpr  'theiwpiirioMtatty  I  have  perfect  zeUaiioe  oa  tlieir  indi- 
cations.  The  smallneas  of  the  apparatus  and  ils  extreme  (umr 
j^Qitjr^  reedei^  the  deteimiiiatiott  of  the  point,  where^r  it  is  to 
fce:f  boady  a  vary  plain  aiaiter.  This  I  auhmit  to  those  who  if  e 
oagable  of  availing  thenouielvMMi  of  Ihe  means  it  affMrds,  and  who 
ere  qualified  for  apprecuMaui^  its  powers. 

Jambs  CaiciiTON*  • 
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Article  IL  . 

Oh  a  Salt  composed  of  Sulphuric  Acid,  Peroxide  of  Iron,  nn4 

Ammonia.    By  Dr,  Forchhaiamer* 

(To  the  Editor  of  the  ii««a/s  c/'jPA/fosqpAy.) 

'   DSAR  SIR,  Copenhagen^  J ffU^yXBOH 

.  Having  prepared  a  solution  of  gold  by  means  of  nitric  ncid 
and  muriate  of  ammonia,  and  precipitated  the  gold  by  protosuf- 
phate  of  iron,  in  order  to  determine  whether  any  further  poir- 
tiuh  of  gold  might  be  obtained  by  evaporation,  the  solution  was 
concentrated  to  the  consistence  of  a  syrup,  and  suffered  to 
remain  for  a  month,  when  beautiful  "octohedral  crystals  of  a  wine 
yellow  colour  were  formed  on  the  sides  of  the  vessel,  It  first 
occurred  to  me  that  this  salt  might  be  a  peculiar  compoi^nd  of 
sulphuric  acid  and  peroxide  of  iron  ;  but  I  soon  discovered  that 
it  also  contained  ammonia,  and  that  it  was  an  alum  in  which 
peroxide  of  iron  supplied  the  place  of  alumina. 

This  salt  is  soluble  in  about  three  times  its  weight  of  water  at 
do®,  and,  by  repeated  crystallization,  it  m^y  be  obtained  pef- 
fecdy  colourless ;  the  regular  octohedron  is  the  most  usual  form 
pf  this  salt,  and  although  the  ciibo-octohedron  sometimes  occurs, 
1  never  obtained  any  perfect  cubes. 

Fifty  parts  of  this  salt  were  dissolved  in  water,  and  precipi- 
tated by  nitrate  of  barytes,  60'33  of  sulphate  of  barytes  were 
obtained^  containing  17'298  of  sulphuric  acid  =«  34*596  per 

cent.*'  ,        -     , 

One'hundred  parts  of  the  salt  were  dissolved  in,  water,  and 
decomposed  by  ammonia,  the  precipitate  was  digested  during  24 
.  hours  in  a  solution  of  soda,  and  this,  upon  the  addition  of  muriate 
'  of  ammonia,  deposited  slight  traces  of  alumina,  which  increased 
by  ebullition,  and  weighed,  when  dry,  0*26  part.  In  another 
experiment,  from  60  parts  of  the  salt,  0*1 9  of  alumina  was 
obtained.    The  oxide  of  iron  after  being  redissolved  in  n;iuriatic 

• .  I  ^  ,.,,.,,.  . .  .  f .  ;  ^    .  .    .  .  ^ 

^     *  JvJtIps  Mid  the  ^onowUig  cjilcijilations,  th«  proportions  are  g|veii  from  Bentt)iii»*s 
UblM  (Stoclcholni,  1^18)1    If  the  more  simple  numbers  of  Dr.  Tbomsbn  are  aqopted, 
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imSM  itiid  toreefeitotA^  bjt' vnmonia  weighed  in^  A«  Srtt  expevN 
meiit  1^7;  ^  From  50  pafts  of  the  salt  in  two  •ubseoiietit  expe** 
rim^nts;  I  obtakied  8^  and  »2,  the  mean  of  whioh  to  8*333  a» 
16*47  per  cent.  Fi%  {>art«  of  the  salt  were  exposed  fbr  three 
ittyb  iJb  a  feesperature  near  that  of  boiling  water;  when 
weighed;  they  had  lost  31*74  »s  43*48  per  cent. ;  tl^e  ramaiDitif 
powder  was  readily  dissolved  in  water,  excepting  a  very  small 
qtiantity  of  a  brownish*red  substance. 

i  found  great  difficulty  in  ascertaining  the  exact  quantity  of  am«^ 
monia  contained  in  this  salt.  I  dissolved  100  parts  in  water,  added 
caustic  potash  to  the  solution^  and  suUected  it  to  distiUa(iott,  so 
al»-to  pass  the  vapour  Into  a  solution  of  nitrate  of  lead ;  although 
tiie  subnitrate  thus  precipitated  by  ammonia  is  nearly  insoluUa 
in  a  solution  of  neutral  nitrate  of  lead ;  it  is,  however,  soluble 
in  water,  and  when  I  washed  the  filter  on  which  it  was  collected^ 
it  almost  entirely  disappeared.  I  attempted  to  expose  these 
solutions  of  the  subnitrate  to  the  action  or  carbonic  acid,  which 
decomposes  the  subnitrate  into  carbonate  and  neutral  nitrate, 
and  then  the  quantity  of  carbonate  of  lead  would  be  proportional 
to  die  quantity  of  ammonia  passed  through  a  neutral  solution  of 
the  nitrate;  this  method  did  not,  however,  succeed  much 
better,  nor  was  nitrate  of  mercury  employed  with  much  greater 
advantage.  At  length  on  comparing  the  numbers  for  sulphuric 
acid  and  oxide  of  iron,  I  found  that  if  I  considered  the  persuk 

f  hate  to  be  composed,  according  to  the  proportions  indicated 
y  Berzdius  as  oonstituUn^  what  ne  terms  sulphas  ferricum,  one^ 
fourth  of  the  sulphuric  acid  remained  uncombined  with  oxide, 
and,  I  conceive,  this  quantity  to  be  combined  with  ammonia. 

One  hundred  and  fifty  parts  of  the  salt  were  dissolved  in 
water  in  a  flask,  and  mixed  with  potash  sufficient  to  decom*- 
pose  the  whole.;  a  glass  tube  was  adapted  to  the  flask,  andl 
untnersed  into  a  solution  of  60  parte  of  the  salt  in  question;  the 
mixture  in  the  flask  was  boiled  for  half  an  hour,  and  every  pre^* 
caution  was  taken  to  prevent  the  escape  of  any  ammonia.  At 
the  dose  of  the  experiment,  the  solution  through  which  the 
ahmionia  had  passed  was  colourless;  it  slightly  restored  the 
blue  colour  of  reddened  litmus  paper,  but  this  efiect  did  not  take 
place  unless  the  paper  remained  for  some  time  in  the  solution  ; 
the  precipitate  had  a  yellowish  colour  indicating  an  admixture  of 
subpersutphate  of  iron  with  the  peroxide ;  the  solution  and  pre* 
^ipitate  were  heated  in  a  closd  vessel  for  24  hours  to  a  temper*^ 
ature  of  about  100^;  the  yellow  colour  of  the  precipitate  nad 
now  disappeared,  and  it. seemed  to  be  j^ure  peroxide  of  iron ;  the 
alkali  of  the  solution  Was  also  so  perfectly  expelled  that  it  did 
not. produce  any  effect  upon  reddened  litmus  paper;  but  when 
mixed  with  a  reddened  solution  of  litmus,  a  very  slight  trace  Of 
sdkali  was  discoverable* 

.  The,  oxide  of  iron  was  washed  until  the  water  pasaing  through 
the  filter  ceased- tO' afi»t  ^  solvrioaof  niliate  of<)im^t^;  tlh^ 


wAt  WM  afterwasds  diBsok^d  in  .mmiatic  aoid,  alEMl  i^ai&ltitd 
mth  nitrate  of  barytes,  wliich  occaaioiied  a  defree  of torbtdiMM 
that  indicated  railier  more  sulphiiric  acid  than  would  have  been 
required  to  saturate  the  very  slight  nraee  (tf  alkali. 
t  Jt  was  thus  proved  by  direct  experiments  that  three  parts  of 
sulphuric  acid  are  combined  with  peroxide  of  iron  and  one  paiei 
wita  ammooia ;  it  is  extremely  probable  that  the  excess  c^ 
sulphuric  acid  in  the  last  experiment  is  derived  from  some  per- 
sulphate of  iron  uncombined  with  ammonia,  and  upon  this  abo 
depends  the  yellow  colour,  and  this,  as  already  mentioned,  may 
be  removed  by  repeated  crystalUzation,  a  little  subsulphate 
beinff  deposited.  The  salt  which  I  have  now  described  is  c<im- 
posedof 

Persulphate  of  iron  41-807  comp.  of  25-337  acid + 16-470  oxide 
Sulph.  of  ammonia  1 2-366  8-649  acid  +  3*717  amm. 

Sulphate  of  alumina   0*870  0-610  acid +  00-260  a}um. 

65043  •    ^ 

'.  Although  the  quantity  of  water  contained  in  the  salt  appeaored^ 
as  already  stated,  to  be  43*48  per  cent  by  direct  experiment,  yet 
it  is  well  known  to  be  difficult  to  deprive  a  salt  of  all  jthe  waiter^ 
unless  it  be  heated  to  redness,  which  the  ni^:ure  of  Ihisrsak 
would  not  admit  of.  If  we  assume  the^  ammonia  or  the  sulnhitrie 
acid  cond)ined  with  it  to  be  one  atom,  23  atoms  of  water  will  sup^ 
ply  the  loss  in  the  analysis,  for  it  would  amount  to  44*947,  and 
the  loss  is  44*457.  It  is,  however,  to  be  observed,  that  the  esti- 
inate  of  23  atoms  of  water  would  agree  with  the  analysis  of  the 
salt,  upon  the  supposition  that  the  whole  quantity  of  sulphuric 
acid  belongs  to  it ;  but  this  is  not  the  case ;  for  it  oontains  sfnM 
persulphate  of  iron  which  is  not  combined  with  ammonim  and 
which  is  not  united  with  the  same  prc^ortionof  .water  as  the 
triple. salt. 

;  On  closely. examining  the  crystals,  I  observed' that  they  effleu 
resce  slightly,  and  become  brown  on  the  surface.  Jn  order.  Ix) 
decide  the  question,  I  einployed  Dr.  Thomson's  method'OCjcal- 
Gukituig  the  exact  quanti^  of  nitrate  of  barytes  necessary  to 
decompose  the  whole  of  the  sulphate  of  ammonia  and  iron.  :Qb 
the  supposition  that  it  contains  24  atoms  of  water,  11*83  parts 
of  sulphate  of  iron  and  ammonia  would  exactly  decompose  13*06 
of  nitrate  of  barytes,.  and  if  only  23  atpms  of  water,  then  1 1*61 
of  the  triple  salt  would  be  required  to  decompose  the  same 
quantity  of  the  nitrate.  The  crystals  employed  in  this  experi- 
ment Were  rendered  perfectly  colourless  by  repeated  crystalliza- 
tion, and  when  decomposing  such  a  portion  of  them  by  means 
of  that  quantity  of  nitrate  ofbarytes  which  indicates  the  presence 
of  24  atoms  of  water,  I  found  so  little  sulpbuvie  mcA  mmaiiing 
imaeted  ttp^d^ithat  wheaimom  nitrate. o£  barytesF  was;add8(LiK> 
iHsbidnflBSfrmiii  lOceasioiied  lor  i^evMal-n&ijMa.-   .This>:&lig|bt 
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ezQtfwof  ndUl  wM,  pefhapB,  oitittgl^o  liiie  presdnde  6f  (he  aiMdl 
^aontitj  Hif  BQlpiMle  of  alomtna^  for  this  salt  doiitMttis'itMAre'^iil^ 
l>kiiiriG  «cid  ditn  tiie  ibnple  ealt^  and  no  alIowiifnc<i  ^ast  mttde^ib 
the  calcolatioa  for  the  eseess.  "   '    '  ,»»     i  .- 

.  •  If ^  thorefore,  wo  aogleet  the  «liionto,  the  compo^Hioa  t|f  tho 
sak  in  queation  viU  be  .  >  >. 

*  *  Persulphate  of  iron 41*95 

Sulphate  of  ammonia  ..............  12'll 

Water...... 45-94 

.«■•.•     IOO«oor^"  -■'    -"^^ 

^  I  conceive  that  the  salt  which  Mr.  Cooper  obtained  6y 
dissolving  the  oxide  of  iron  precipitated  from  the  pemitrate  byr 
ammonia  in  sulphuric  acid,  is  isimilar  to  that  of  which  I  havif 
now  given  the  analysis.  The  quantities  of  sulphuric  acid  and 
peroxide  of  iron,  are  nearly  in  similar  propoctions  \  the  greater 
quantity  of  water  which  he  assigns  may  be  accounted  for  oy  the 
ammonia  having  been  included  with  it.. 

As  the  results  deducible  from  this  analysis  seem  to  a^ree  so 
well  with  M.  Mitscherlich's  idea,  that  peroxide  of  iron  and  alumina 
are  isbmorphousj  and  afford  additional  proof  of  the  correctness 
of  his  viewSy.I  was  more  particularly  anxious  to  determine  the 
quantity^  of  water,  with  as  much  accuraw'as  possible.  For 
atthoiigti  the  crystals  of  alum  belong  to  the  formes  Kfnitis  of 
Haiiy,  \Vhich  may  occur  in  crystals  of  very  different  substances ; 
Vet  if  in  two  sucn  compound  salts  there  exists  a  close  analogy 
bfetween  their  component  parts  and  their  form,  it  deserves  alten- 
tion ;  and  on  this  account  I  subjected  alum  formed  9f  sulphat'e  of 
Ij^mixia^  l^ulphate  of  ammonia,  and  lyater^  to  analysis.  .One 
hundred  parts  of  this  ammoniacal  alum  were  dissolved  in  watef, 
4ttd  de€bi6p<(>sed  by  nitrate  6f  barytes;  the  sulphate  obtained 
Weighed  104*46  =  35-90  of  sdlphunc  acid;  a  hke  quantity  of 
the  same  alum  decomposed  by  ammonia  gave  11*24  of  alumina^. 
From  th6  known-  composition  of  sulphate  of  alumiria,  it  is  evi- 
dent that  one-fourth  of  this  sulphuric  acid  is  not  combined  with 
alumitia,  and  it  must,  therefore,  be  united  with  the  ammonia, 
aVid'on  this  supposition,  the  composition  of  ammoniacal  aluru 

Will  be : 

•     '     '  'Sutehuricadd...... ...35-90  ' 

Alumina.... 11-50      ' 

'-  Ammonia '...*.....'.'    3-86 

-..-•..  '•         •    I---       •  ^' 

6i-26     •    •  •• 
WaterandloBs.  •....- .;. ..548*74    - 

/,    .        .,      I     ..    ;.     ..    ,    r        .-  .     ^  •     100-00.     >       ...' 

^  iMahiirgmilplMiffic  acid  the  basis  of  the  calcillation,'aiid  to 
wdoiiilt*offth&  great  weight  uf  the  wlphate  of  6hrytes  the  Isrrots 
iQC;«ixperi«ient  4irB<fdtmihished,  k^  find^hat24  aitems  of^wMtl: 


I 
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tettiiiqiMl  to  48^9  agreem^  witfi  the  above  rMult  M  neariy  as 
0m14  be  €Xf#ctedii  Thift  proportioa  of  watef  was  tfonfirSil^d  hy 
mimmg  \  V 16  parlsof  the  alum  with  a  sohitioQ  of  1806  of  aitmt* 
of  barytes,  wnich  are  the  proportions  vequired  by  caknlotioii  on 
Ikt  supfOflitioa  that  the  salt  contains  24  atoms  of  water ;  there 
was  a  sfight  excess  of  sulphuric  acid,  but  the  addition  of  nitrated 
of  barytas  did  not  occasion  any  turbidness  for  some  minutes. 

This  alum  is,  therefore,  composed  of  three  atoms  of  sulphate  of 
alumina,  one  atom  of  sulphate  of  ammonia,  and  24  atoms  of 
water;  and  the  triple  salt  now  described  consists  of  3  atoms 
of  persulphate  of  iron,  1  atom  of  sulphate  of  ammonia,  and 
24  atoms  of  water ;  or  if  we  adopt  the  number  assigned  'by 
Pr.  Thomson  to  peroxide  of  iron,  1  atofn  of  tripersulphnte  Of 
if  ouj  1  of  sulphate  of  ammoniaj  and  24  atoms  of  water* 
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AiincLE  III. 

On  Clay  Slate  for  Road-makingn    By  Mr.  W.  Stokes. 
(To  the  Editor  of  the  Amiab  of  Thilosx^hy^ 

SIR,  Hartourt'Hreet^  Duhlin* 

In  many  parts  of  Ireland  is  found  a  species  of  clay  slate  which 
answers  remarkably  well  for  road-making.  This  clay  slate  may 
be  described  as  follows  : 

It  occurs  massive;  colour  of  the  fresh  fracture,  a  dark  bluish* 
grey.  The  colour  of  that  which  has  been  exposed  to  the  air  is 
a  brownish-red.  Lustre,  in  some  places,  greasy ;  in  some  exhi- 
biting brilliant  points :  a  few  places  have  a  blistered  appearance, 
llie  fracture  undulating,  slaty ;  yields  readily  to  the  xnife  ;  it 
feels  slightly  greasy ;  opaque  ;  specific  gravity,  2*6.  Before  the 
blowpipe,  it  melts  mto  a  greenish  slag. 

The  advantages  which  this  stone  possesses  as  a  road  material 
ia.re  remarkable,  and. might  seem  inconsistent  were  they  not  veri- 
fiedby  experience. 

Although  easily  broken  it  does  not  form  light  dust  so  as  to 
rise  with  the  wind ;  it  is  not  readily  worked  mto  mud  by  car- 
riage wheels  or  the  feet  of  cattle,  altnough  roads  made  of".other 
species  of  clay  slate  are  very  liable  to  this  defect.  Heads  formed 
of  this  peculiar  clay  slate  have  an  agreeable  smoothness  under 
the  horse's  feet,  and  seldom  exhibit  projecting  stones ;  neither 
do  they  throw  out  loose  stones,  which  is  a  common  defect  of 
our  limestone  toadS.  They  preserve  their  evenness  in  decay 
xemarkably,  continuing  smooth  when  o^y  an'in^h  of  gratel  Ye* 
mains  on  the  surface ;  they  are  so  porous  that. ^yenthQ|yighthay 
have  lost  their  qentral  el^WioO;  water  (io98^J9^*r^it;Oii.l£(m*)  •.. 


• 
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'  ;The  «iateii»l is  notfilvoiviMe  to  the  giowt]i<of  grani/iririoliift 
EQOtlifiFadTftiita^ ;  roadis  •€  comnum  ob^  slate  araof  limeitaB* 
•M  ^9fteEt  edged  oy  a  g0i«iy  bade,  wJiicb,  if  it  be  not  jGreq«eatljr . 
f0ixiov^^  ocnfinestbe  water,  and  so  fonoe  a  waten-couraeoatlie 
road*  Cifmleii  walks  oi  this  materisl  are  durable  md  eoii^»» 
]MAt>'  bfliag  but  Ihlte  oremm  wkk  weeds^  but  ^  mui^  be  con^ 
ieBsedtbey  have  a  sombre  appeanuice* 

^  ^Tbedistriets  ia  whteh  this  material  is  employed  ere  it,  the 
eoimty  of  Down,  between  Downfiatrick  aad  Ballynahtndiy  Bali> 
bf  nahinch'  and  Clougk  Ba^bridge  and  Tandaragee,  and  between 
Belfast  and  Bangor;  in  ikut  county  of  AmMtgh,  Market  HiH  tttd 
Armag^^  and  from  Armadi  to  Castte  Bhynef,  intheeounty  of 
Monsghan*  la  the  south  of  Ireland^  between  Waterford  tod 
Ross. 

The  stcme  from  Dunmenlss,  near  Balljrnahinch,  beine  submit-    ' 
ted  to  analysis  in  the  usu^d  manner,  viz.  by  fusing  ft  with  an 

alkali,  yielded  the  fidlowing  cohstitnents  : 

« 

Silica  ••  ..•••••,«f  ^,.».  «^.*4«..«,  £9*4 

Alumina....... ,,•,•'••••.,«• 17*4 

Lime*  .•«.....•.  ,*....« ««.«..    2*1 

Magnesia.  ..«•«.•....  ..^t. .,«.«» .,    2*2 

Oxide  of  iron,  «....•..•.•.  ^.•. 11*6 

Water,  ,,...... , »    6*4 

^         Cfam'coal  and  manganese »...«•  Trace. 

;    Loss.  ««..^,«f».^. .,..,. 4,  •••#«.»#    0*9 
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Observations  on  Gas  Liehi  EstabUsbmeniSf  wkk  an  Acemmi  of 
M^m  ^f^Hnm^$*ma&  to  dettmnne  the  eomparatwe  eamjoiive 

.. .  Force  of  Cariuretitd  Hydrogen  Gas  and  Gtipowder.  JBy  Sir 
WiUiam  Congreve,  Bart.  FHS.  &c.* 

Th£>  first  observatipaiti^at  arises  oil  taking-a  genial  view  of 
tl^^^gas.woiqks  in  the  metroM}is,  is  the  imsfi^nse  exteatto-whieh 
^^  baye  now  beei^carriea  since  theyear  1814|  when  there  was 
Qpty  one  gasometer  of  14,000  cubic  feet,  in  ejusljence  in  Pet^h 
street,  Westminster^  belqnging  to  the  chartered  company,  as  they 
.|tr,er<$  ^e^m^4f  ^he  only  opmpany  then  established.  Whereas^ 
4t  pr^se^t,  ibi^re,  af e  foijurg^eat.pii^Uct  co.m{mnies  estiblished^ 
i^v^iigi .  altpg^t)ier;,  47.  |^qQt^¥ir^A.M>rk^  ^impahki  of  owotxm* 
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ingi  'iki  tka  whbie,  917,940  ciAnc  feet  of  gto,  suppiied  by  1^15 
letorto ;  these  retorto  consuning  upwards  of  33^000  oheMnmg 
of  coal  in  the  year,  and  producing  upwards  of  41,000  chridrons 
ofooke*  The  whole  qmntity  of  gaa  generated  annually  being 
upwMda  of  397,000,000  cubic  feet>  by  whieh  61 ,203  private,  ai^ 
7>268  Pidilic  or  street  lamps  are  now  lighted  ia  the  meCrbpoKs. 
In  adailion  to  these  great  oompanies,  who  are  the  subjeet  of 
4hi8  Report;  as  being  plaeed  by  legisIatiTe  enactment  wider  the 
G4Miti:ol  of  the  Secretary  of  State,  there  are  in  the  metropolis 
Mvend  private  companies,  whose  operations  are  not  included  in 
^tfae  fojregoing  statements ;  but  on  which  I  shall  feel  k'  right-  to 
wake  some  remarks  before  I  conclude. 

In  Table,  No.  8,*  will  be  seen  the  details  of  all  the  above- 
mentioned  t6tals ;  the  following  consideration  of  which  wiH,  I 
think,  poiiit  out  the  importance  of  thus  having  ccUectisd  tbese 
^rticufars  into  a  single  point  of  view,  as  tending  to  regulate  the 
just  price  which  ought  to  be  charged  to  the  public  for  the  gas 
they  consume  ;  and,  at  the  same  time,  by  the  general  compara- 
tive view  thus  obtained  of  the  whble  system,  as  tending  to  induce 
every  company*  to  adopt  thebest  mode  of  conducting  its  works. 
Presuming,  and  beheving,  as  I  do,  in  the  correctness  of  the 
'particulars  of  information  given  me  by  the  different  companies,  as 
.  to  the  quantity  of  coat  consumed  in  their  retorts,  and  the  average 
workings  of  those  retorts*  during  die  year;  it  appears,  by  a 
review  of  these  totals,  either  that  the  average  consumption  of 
gas  per  lamp,  allowing  for  waste,  is  not  so  great  as  is  generally 
stated  ;  or  that  the  quantity  of  gas  generated  from  a  chaldron  of  , 
coals,  is  greater;  or  that  the  average  times  which  these  lamps 
are  allowed  to  remain  lighted,  is  not  so  great  as  reported ;  for  if 
the  consumption  or  waste  of  gas  were  equal  to  what  is  generally 
believed,  or  the  quantity  produced  were  not  greater,  I  find  that 
the  number  of  lamps  returned  could  <not  have  been  lighted  for 
the  times  stated. 

The  general  statement  made  by  the  companies  of  the  con- 
'sumptionr  of  gas  for  each  lamp,  is  five  cubic  ieet  per  hour ;  and 
that  of  the  produce  of  gas  per  chaldron,  something  kss  than 
12,000  cubic  feet  per  chaldron  ;  now  allowing  full  12,000  cubic 
feet  per  chaldron  to  be  generated,  it  appears  that  the  average 
consumption  of  gas  per  lamp  in  the  hour  by  the  London  Com- 
pany, does  not  exceed  four  cubic  feet  and  a  half;  nor  is  the 
average  time  of  burning,  winter  and  summer,  for  private  lamps, 
mere  than  four  hours ;  or  for  public  lamps,  more  than  nine  hours, 
which  iS'  below  thcf  supposed  average. 

By  Table,  No.  8,  it  also  appears  that  in  die  City]  of  London 
Gas  works,' the  consomption  of  gas  per  lamp,  allowing  the  same 
time  of  burning,  is  6ix  cubic  feet  andf  a  half  per  hbur,  mstead  of 
four,  as  above  stated.    It  is  evident,  therefore,  that  there  exists 

•  For  this  table,  as  well  as  other  intercvdiig  partkulan,  we  must  nfer  flie  leader  ito 
the  original  report.— »£d»^ 
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a  waMe  i)f  gfts  in  tbe«6  wpdks^  wUeh  is  ai^<iid6il  bif  the  L(»idoa 
Cquqjvaiiy ;  9x4,  iadeed^-tluA  >yaate  is  adouttedattha  wock^y  and 
«vea  leitated  at.a  higher  nite,than  it.thus  appears  to  be. 

;The  various  and  important  diecki^,  therefofe^  that  may.thiui 
be  ^htnmeA,  show  the  necessity  of  these  general  mvestigations, 
and  of  the  calculations  arising  out  of  them.  I  shall^  therefoce^ 
in  fature  Reports^  cause  a  stiU.more  detailed  siurey  of  then  toi! 
be  made  than  has  in  the  commenpcement  of  the  present  systenji 
of  inspection  been  hitherto  practicable.  ^ 

By  thus  determining  the  actnal  consumption  and  waste  of  gai» 
to  each  lamp,  together  with  the  expense  of  generatiag  it^  allow*^ 
ing  for  wear  and  tear  and  outlay  of  capital,  which  must  also  foma 
the  subject  of  future  surveysy  more  in  detail,  a  just  estimate,  ito^  " 
only  of  the. actual  cost  of  the  gas  to  each  company,  but  of  ka 
real  yalne,  supposing  the  best  system  to  be  adopted,  may  thua 
be  made  with  a  view  to  a  fair  regulation  of  prices,  and  to  sueh 
other  measures  .as  the.  legislature  may  think  fit  to  enact  ^  the 
further  proceedings  of  this  great  pubhc  concern. 

It  might  have  been  imagined  that  the  enormous  quantity  of 
coal  thus  shown  to  be  consumed  in  the  generation  of  gas,  wohkt 
have  greatly  enhanced  the  price  and  increased  the  quantity  of 
coals  brought  into  the  port  of  Lon<k)n  since  the.  introduction  o£ 
the  gas«l^ht  system ;  this,  however,  has  not  been  the  case ;  on 
the  contrary,  the  increase  in  either  of  these  is  inconsiderable,, 
owing  to  the  compensation  arising  from  the  quantity  of.  the 
sufplus  of  coke  pr<^uced*  . 

'  The  quantity  of  coke  generated^  in  the  first  instance,  is  atthfir 
rate  of  120  or  130  chaldrons  for  every  100  chaldrons  of  ooal-carT 
bottised;  of  this  quantity,  about  20t per  cent,  is  consumed  in  the 
iatiiaQes. under  tl^  retorts,  in  the  process  of  carbonii»tioa;  thcr 
whole  of  that  operation  being  now  effected  by  .the  coke  producad 
'^m  the  spot,  without  any  addition  of  coal*  whatever;  dednctinMI, 
therefore,  20  per  cent,  from  the  increased  measurement  of  coke 
produced,  there  remains,  in  measurement,  neaily>  or  periitos 
father  more  than  t|ie  same  quantity  of  surplus  disposable  coke 
to  be  applied  as  fuel  in  the  metropolis,  as  of  coal  used  in  the 
process ;  so  th^kt  the  coke  seems  nearly  to  amount  to  a  conipen- 
sation  for  the  .coal  as  fue).  But  were  the  enhanced  price  of  coat 
greater  than  it  is,  it  could  scarcely  be  doubted,,  that,  as  a  ques^ 
tion  of  economy,  there  would  be  a  very  considerable  puUic  sftv«» 
ing  arising  ou^  of  this  system,  when  the  value  of  the  light  thua 
produced  were  set  against  this  increased  price ;  and  certain  itis* 
that  some  parts  of  the  population  of  this  metropolis  ace  pecuharly: 
benefitted  by  it.  The  poor  have,  by  this  means,  access  to>  a  very 
servicesble  fuel,  at  a  comparatively  moderate  price ;  the  coke 
being  new  said  by  the  ^companies  oi&wsaQOs.  to  3Q»*  per^chalH 
dcon;^  and  the  Jure -prodftieed  feom  it  being,  in' all  respects^  ade-  • 
qufi^,to,;tlM»,inecessijtigs,/pftbelQ.Wieji^iH^  ..:.,.». 
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Tbe  'fiinitl  •ris^  in  tkt  price  of  caalii  and  llie  grMt  lill  lAllM 
6£  oil,  may  indeed  be  considered  ee  It  eort  cdf  mMdcMof'tli^ 
saving  to  oie  public  that  h^B  atisen  from  thi»  application  of  iiMt\ 
severtlMlcBe  there  may  be'  many  very  important  consideratibns 
botb  Sit  external  and  internal  policy,  which  may*  reodcfr  it  4eltf 
desirable  tbat4he  government  shoiild  give  every  possiMe  enoon^ 
Mgisaient  to  the  use  of  the  gae  prodnced  from  oil.  Not  cmly  our 
distant  ftsberies  seem  to  point  to  the  expediency  of  this*  policy^ 
viewed  as  a  principal  nursery  for  seamen  (which  from  the  fbr^ 
going  statement  oi  the  little  increase  in  the  constmvptfon  of  c6al, 
evidently  receives  no  aid  from  the  tise  o(  tiie  coal  gas)  but  tb^ 
cnooumgement  of  our  coast  fisheries^  as  an  additional  means  of 
subsistence  for  an  increased  population^  render  it  expedieMthnt 
tile  utmost  eneewragement  should  be  given  to  this  mode  of  aiig« 
meiiting  the  consumption  of  oil ;  nor  can  it  be  doubted,  tiiat  if 
such  enhnnced  demand  could  be  created  for  Ae  descriptioii  of 
oilJthat  would  thus  be  required,  it  would  form  a  most  powerful 
stimulus  to  the  coast  fiskeries. 

ThM  hr  vevy  little  progress  has  been  made  in  the  extenrsion 
ef  the  use  of  oil  gas  in  the  metropolis  since  my  last  Report ;  I 
shattr  tewever^  state  some  particulars  respecting  this  part  of  tii^ 
SttU^  at  the  conclusion  of  the  present  Report. 

It  is  satssfttctory  to  observe,  that  although  considerable  #kteii^ 
sfons  have  been  made  in  this  mode  of  lighting  the  town  dmrii^ 
the  last  year,  no  serious  accident  has  happened :  the  on^one 
indeed  which  deserves  mentioning  is  that  which  occuiYed  m-th^ 
^MMilts  under  the  Opera  House,  of  which  I  transmitted  a  ^af  ticu* 
hr  account  at  the  time. 

It  is  also  satisfactory  to  observe^  that  very  consHcn^l^ 
ifimrovements  have  been  made  in  some  of  the  procew^es  iil'th^ 
dimrent  works,  as  well  in  the  mode  of  setting  the  retorts  as  in 
that  of  charging  them ;  and  that  some  of  the  probable  catili^s  of 
mischief  sttS^  in  my  iinit  Repdrt  have  been  remoired  $  ambng 
which  I  may  state,  that  the  praclioe  (^making  use  of  the  Mai 
tar  in  the  tanks,  ibr  floating  the  gasometers,  has  been  entirtily 
disconttntted.  ...  .    .  j. 

Most  of  the  new  gasometet«  which  ha^e  bee^  lately  ^mttM 
iae  uncovered ;  by  which  means  the  pi*obabiUty  of  accideftlt  by 
the  leakage  of  the  gas  into  the  gasometer  houses  is  bbtiatadj- 
and  the  only  objection  that  existed  to  making  this '6:  g^ti^^Hf' 
practice  (nan^ly,  the  effect  of  the  wind  or  sm^w  in  di8ttirlMrig''M' 
mcreasing  the  pressure  of  the  gasometer  when  etpo^ed)  'fs^^cU' 
posed  to  be  got  rid  of  by  the  iMddition  of  a  sM&U  r^olating- 
gasometer,  from  which  the  mains  are  iromediattely  fed. '  ' 

Another  v«vy  great  improvement  in  the  mode  of  eohdttctinif 
tiese  works  has  been  introduced  rn  the  evaporati<3n  and^'tb^' 
retorts'Of  the  lime  Water,  by <tvhtch  the  gas  ifs  purified ;    By  iMk . 
ineans  a  great  nuisance  has  been  obviated  Vvmchuiii^/tb^Miitt 
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m  mUoi»iag'lhis  liikie  wat^r  to  nm  krto  tlM»  tewthl^  by  'ivl^clt  # 
Y€ry  offensive  smell  was  prodtto#d  in  th«  neigbbourkottdy  aiMk  m 
very  deleterious  matter  conveyed  into  the  Thames^  ' 

Thia  mode  of  disposing  of  the  lime  water  was  int  introdineedl 
by  the  soperintendant  of  the  Brick^laae  station,  and  will  I  cbobl^ 
not  be  very  generally  adopted,  as  this  water  is  prohibited  fcoea 
passing  into  the  sewers  after  the  15th  Febniaiy >  ia«  oonstcgn^cf 
of  a  prosecntion  carried  on  by/ the  City  of  London  against  the 
Dorset^street  Company. 

Another  mode  of  getting  tid  of  this  lime  water  has  been  eapei^ 
rimented ;  viz.  the  purification  of  the  gas  by  dry  lime,  which  lA 
about  to  be  adopted  in  Dorsetrstreet,  in  preference  to  the  oom« 
mon  mode  of  passing  it  through  lime  water. 

Considerable  improvements  hf^vo  also  been  made  dnnng  this 
year  in  the  quantity  of  gas  produced  from  a  given  quantity  of 
eoal,  which,  as  far  as  it  tends  to  reduce  the  cost  of  the  gas^  aoa 
only  renders  a  benefit  to  the  public,  but  an  increased  adfvantage 
to  the  companies,  in  whose  welUdoing  the  public  ca&aot4iut  00 
interested,  since  this  mode  of  lighting  the  town  has  now  becooui 
$0  general,  and  is  unauestionablY  attended  with  so  many  advssw 
tages  to  the  metropolis,  not  only  as  relates  to  the  convenieoca 
of  the  inhabitants,  but  to  their  security  as  a  matter  of  poltee^ 
This  increased  produce  of  gas  has  been  accomplished  by  various 
means,  such  as  Ae  improvements  in  the  mode  of  setting  "ib^ 
f etortSi  in  the  use  of  a  better  coal,  in  the  application  of  a  certaiA 
quantity  of  the  coal  tar  mixed  with  the  coal  in  the  retort 

A  new  description  of  retort,  called  the  Oraftoniun  retort,  Ihom 
the  name  of  its  inventor,  has  also  been  introduced,  with  the  lio{if» 
of  further  economy  by  the  increased  production  of  gas.  Tmer 
retort  is  made  of  tire  brick  instead  of  iron,  and  it  ia  sappoaed 
that  it  will  be  found  much  more  durable  than  the  irqn  retort,  and 
capable  also  of  sustaining  a  greater  iotansity  of  beat,  so  as  ta^ 
render  the  distillation  of  the  coal  more  perfect. 

Other  experiments  have  been  made  with  a  view  to  this  same 
object,  by  the  engineer  of  the  Imperial  Companv,  who  has 
invented  a  retort,  which  is  to  be  gradually  fed  with  toe  coal  from 
a  hopper,  so  as  to  make  the  destruction  .of  the  material  to.  be 
carbonized  still  more  complete.  M%  Clegg  seems  to  anticipate, 
from  the  experiments  which  he  has  tried,  that  he  should  be 
enabled  by  tnis  means  to  destroy  both  the  tar  aiid  ammoniac^ 
liquor  produced  in  the  ordinary  modes.  He  also  calculates,  that 
by  these  means  the  quantity  of  gas  produced  will  be  increased 
to  16,000  or  18,000  cubic  feet  per  chaldron,  and  that  it  will  more- 
over be  of  a  superior  quality,  so  as  to  give  considerably  mere 
lights  in.pr<^portion  to  the  quantity  burned^  .  It  would  cavtsinly 
be  very  desirable  to  get  rid,  as  much,  as  possible,  of  the  different 
products  resulting  in  the  distiUatioB,  excepting  the  4oke,  aa 
fl^ome,  of  thorn  da  noit  pay  for  liheiM^elnoval,  and  >we  Uable^ithf  cch 
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iom,  to  A>e  left  tar  wome.  time  on  th^  pnemistt, 
more  or  ks^  miieancee  to  the  public.  . 

At -present  the.&yftteoa  is  fur  from  ^perfect  io  aoy  jreopf^at.  .It 
iifaopedy  thenefoce,  itbut  e«rery  possiUe  eoGoinriigeiMiit  willfbe 
ggrea  by  the  different  cQim>ai|ie9  to  tfaf^t  descriptioa  of  iave»ti<^ 
gndoa  and  experiment  calculated  to  promote  improyement^ 
akhough  no  immediate  profit  may  result  to  the  eompoaies.' 

It  is  also  very  desirable,  that  when  .wy.improve«(i6iiM&jr09^ 
lized  by  any  particular  company,  that  it  should  be  generiklly 
'adopted  by  the  rest;  and  by  the  due  exertion  of  thia  sipxitt  I 
have  but  little  dopbt  that  a  great  degree  of  perfection^  .both  A» 
4x>  convenieace  and  security,  may  be  looked  for  ,at  ^no  cU^tdnt 
period.  .         . 

Great  care,  however,  is  unquestionably  requisite,, aad  there; 
«-mre  certain  points,  the. observance  of  which  by  thei  di^rent 
loompanies  is.so  essential,  that  any  kidiffeiience. oi:  neglect  a^.to 
*them  must  be  vigilantly  prevented;  for  it  must  be  obvious  that 
.the  vast  accummation  ot  inflammable,  gas  qepesaary  t^^yuisf  oa 
.this  mode. of  illumination,  in  its  pres^ent  extended  state,  m«Atb« 
altended  with  more  or  less  risk,  according  to  the.  conduct  of 
lAhose '.employed.  To  explain,  therefore,  somewhat  more  defi-r 
vilely  than  has  hitherto  been  done,  the.  nature  and  es^tent  pfthia 
risk,  I  have,  caused 'the  following  experinienta  to  be.  tried  af 
Woohsich  since  my.lai^t  Report,  with  a  view  to  briug  the  explo- 
sive, forces  .of  different  mixtures  of  carburetted  hj^drogen  aAd» 
atmospheric  air  into  a  comparisou  with  gunppwdec*  . « , 

The  results  are  as  follow : — ^The  following  ,mix.ture^  was  fired 
from  a.  cylinder  constructed  for.  this  purpose,  .to.  projec^tf  a,  .ball 
weighing  7  lbs.  2  oz. ;  the  cylinder  being  suspeinied  by.!^  ipeur" 
dttlum,  to  measure  the  degrees  of  recoil. 

<  nnt  expeninent. 

CJaifcuretted  hydrogen,  288" 
cubic  inches,  and  1,440 
cubic  inches  of  common 
air,  being  in  the  propor- 

'  tion  of  one-sixth  of  hy- 
drogen to  five-sixths  of 

'  atmospheric    air,   were 
fired. 


Ranged  the  ball,^ 

^  on  an  average  > 

of  three  rounds.  J 


Ftet. 


a4 


of  cyunder.  ■' 


t   J 


l6e 


i     /   • 


Gunpowder    (8  drachms)  "^  Average     range  "^ 
.  was    found  to  produce  >     of    the    same  >|  77        '64 
nearly  the  same  effect.  J      ball.  J 

It  appears,  therefor^,  that  mixed^  in  this  proportion,  viz;,  one- 
sixth  of  carburetted  hydrogen  to.  five^sixths  of  ccmimon  aior,  one 
cubic  foot  of  this  gas  would  be  equal  to  three  ounces  of  ,gu0pi>w«. 
der ;  that  480  cubic  feet  are,  therefore,  equal  to  one  ^barrel ;  and^ 
that  the  contents  of  one  gasometer  of  15,000  cubic  ieejt.are: 


Ctrc^  equ%l  to  tha^  of  46&  \>uxeU  pf  g^qpowder, 

:    A  «^cqD4  enparimeot  wa0  subsequipmly  mad9  witb  a  ^r^oter 

346  cubic  inches  of  carbu*^ 

,     cUillWQfl  air,  being  O^- f     .amebali    "*    r      " 
fifth  to  four-fifUw  were  '      ®^"*®  ^^^'       ^ 

26  diaebms  pf  gwpowder ") 

'  irpi^  fouBcl  to  pro(lqQ9  L Pitta» <litto.  .  \i^\      74 

nearly  t2i6  same  efFects,J 

•  Qoe  OD^pfool,  therefore,  of  gas,  mixed  iq  i^  |^rojK)rtioti, 
WO^M.giffi  9MA  explosivi^  foroa  equal  to  fi?^  ounces  cf  gum>oi9^- 
dLer,  or  388  ciibjc  feet  equal  to  ci^e  b«f|r£l ;  one  gasometer,  tner^- 
fo)«v  pf  ISffllOd  cubic  feet  so  mUed,  woald  be  eauol  to  52  bajr- 
rek  a¥i4  a<  quarter,  ^oA  15'  sucjh  g^JK>Q|e^rs  to  7cd  hairels  and 
,  tbr^^rqaa^rters  of  gi^ippwdef . 

.  F^  Ibf^  il^  purpose  of  determini^  th^  risH  of  large  acoumu- 
latioDs  of  carburetted  liydrQg?i|  gasi,^  it  wa^  ^videjit^  uofoieces- 
issjy  to  try  ai^.  furthar  eicper)ajueiM;a,  nm^  it  was  j^^s  pwed, 
tbf^  if  by  aoy  ai^^uleut  tbe  cpptents  of  oue  of  the  gasom^^a  in 
PttAiHslnrei^t  nm^  tQ  be  s^fipos^d  to  bav^  escape^  ipto  ^e  gfiso^ 
^Eiet^i^on^ci,  «a  as  to  form  ^  ^lixtHi'fi  V'ith  tUe  siwouudiug 
aUiipspbere,  i^  tb^  prpportioa  of  gne-fiftii  of  caa.  an  explosive 
fiiixtufa  wpttid  \^  oreated  eq^al  :to  upwards  of  &Q  barrels  i^fguu- 
powder  i  apd  tbat  if  the  w^^x^  of  t^^  wUqI^  of  the^soxx^t^i^ 
at  tbip  atatiofi  ^u}d  b^  supposeitl  to  l^ve  escaped  injik^  q^^- 
oer,  ai>  ^plosi?#  force  equa}  9t  |<^fil;  t9  700-.ti^i;^el8,  Wj^t  b© 
fsraat^d }  4W  that  oa  *e  aao^a  ^riw^ipl^ei,  ttvfi.  «nwe  leafc^e  of 
one  of  the  large  gyuaometers  of  3{  }^00  ai^  h^.  i^  Poraat^tre^t, 
mig¥  produ^  an  explosive  niii^  tuce  ^qual  to  abo^t  Ii35  M^^l^ 
^f  mnpowd^r. 

It  is  l^iie,  thatin  th^  ordinaj^y  i^paditi^n  of  tltve  cs^b\j(r^itQd 
]|JPdrog6^  coQt^in#4  ji^  tbi»  g^sn  abaters,  it  is  m^^  e^^plqsiYe.;  ^t 
iirai^ta  Ijiie  adBuxti^r§  witb  fioi^ai  aop  oM^p^y^b^fa  air  ^a  m^e  ;t 
»o;  bat  tb^  it  Wist  not  be  fqii;|  vOtt^'^y  tb^ittbis  reqaisit^  iag^^- 
dient  is  the  circumaa^bi^at  atmt  ospbi&ric  m^  tbfit  surrounds  tbe 
jgipamitt/c^liisfaad-^  in  conatapt  f^pataot  witli  e«eiy  part  of  them, 
jippO^ tl|e««iQik  of  tw  twQ  11  ig«edi^at# iiii  eertain  daag^roas 
.MMfAiipm  «ii^  atwaj^ftbe  aSiii  *i^i^tbtf  intemsilv  or  ai^r- 
AfKMT^  1^  Hffiffpraseen  aofideiits ; :  is  tb#  dettruotion  oi  a  gjaisomie- 
terw'tagbiningy  ptodocingbotli  the  mixture  and  the  ignition^ 
Ihe  aam^  moment ;  tlie  same  b]  >  the  fouming  of  the  gaaom^ter- 

jVeti;  /Serie^i  vol.  y«  2L  £ 


house ;  by  the  orersetting  of  a  ^ometer,*ffOtti  <lrf  bitedliwrgnf 
^  its  chain  of  suspension,  an  accident  whicU'  IttU^  hapfemwHt 
Brigbtpn,  and  which  has  happened  also  by  the'tadrsHQ^Off'^tilie 
tapMn  which  the  gasometer  Hoats.  The'cotoaCiuit^'leutigb  of 
an  old  gasoineier  is  also  a  probable  cause  of  exptostt^l||fiSii#t« 
-At  all  events,  these  are  evidently  probabihties  of  acoideiit  quite 
a(|fl9ici:ent  to  show  the  absolute  necessity  of  the  nttiiost'vigikuMie 
and  precaution.  •^♦•^^ 

But  even  supposing  this  mixture  not  to  take  ^ee,  I  yWf^" 
head  .that  serious  consequences  might  attach  to  me  wereinmm^- 
mation  and  combustion  of  a  large  deposit  of  ittflansiflMe  (Atri 
even  in  an  unexplosive  state.  '        «         i     . 

It  appears  to  me,  that  such  a  combustion,  by  lighlnin^  or 
otherwise,  would  produce  very  destructive  effects  to  Ihe  ^fiev^- 
bouring  buildings,  and  gasometers,  merely  by  the  sudden  ranfi- 
cation  and  expansion  of  the  air  caused  by^  it,  and  woUtd,  in  iact, 
produce  a  violent  detonation  and  concussion,  without  supposing 
'any  combination  of  oxygen  and  hydrogen,  but  nl^rely  ^;f'the 
simple  conflagration  of  the  hydrogen ;  ntiA^  'these,  oiroun- 
stances,  and  especially  with  reference  to  the  experiitiebts  made 
at  Woolwich,  by  which  it  appears,  that  the  explosive ^foree'k 
greater  than  has  usually  been  assigned,*  I  shall  feel  it  right  in 
conchidine  this  Report,  distinctly  to  point  out  suohpt^eeaiatioas, 
in  this  and  in  other  respects,  as  I  think  ought  to^  beenforeed  for 
the  security  and  convenience  of  the  public.    •    '        ■  •  ?      .  ;» 

In  viewmg  the  probable  causes  or  disappointment  to>tiie  pri>- 
'lic  which  might  occur  from  the  wantof  tne  dn^  mana^eiinlent  of 
this  nowgreatljr  extended  concern,  I  have  been  induced  td 'make 
very  particular  inquiries  as  to  the  probability  of  the  stoppnge^of 
the  pipes,  by  which  the  gas  is  conveyed  to  die  diffeiPent  parts  of 
the  metropolis.  The  result  is  certainly  satisfrctory,  i»  liind 
that  in  the  cast  iron  pipes  or  mains  not  the  smallest  depoisit'or 
corrosion  takes  place;  there  is,  however,  a  veryconsideibble 
tendency  to  stoppage  in  the  .service  pipes,  which  are  madeof 
wrought  iron,  insomuch,  that  many  of  these  pipes  have  been 
found  completely  choaked  up  in  four  or  five  years  use. 

The  pipes,  also,  in  the  inter!  or  of  the  shops  and  houses,  and 
for  the  immediate  conveyance  of' the  gas  to.  the  lamps>  #hich 
pipes  are  generally  made  of  copper,  are  liaible  to  stoppage  by 
internal  corrosion.  The  wrought  iron  service  pipes  mav>  how- 
ever, be  conveniently  replaced  iby  lead, 'which  is  not  suDJeotto 
this  deposit,  and  the  copper  pipes  by  those  of  bloek'tb^  both 
of  which  have  been  so  used  witl  i  good  effect. 

It  is  satisfactory,  therefore,  tcv  observe,  that  that  which  %roald 
be  a  general  and  extensive  evil  (if  there  existed  any  liability  of 
stoppage  in  the  mains),  has  no  existence  araH,  while  dM;*  which 
is  comparatively  a  less  evil,  beij  ag  merely  partial,  may  be  ^cbnly 

^-PwMKj  from  thft  espoiiani  lumog,  Iweu  made  qa  ftlmig^^Mle  tluui  vij  Uta» 


\ 


ti^sf^^fAul  kfi  .^1  s^hsti^tiob  Qf  one  matenU  .foY  aaoi^er. 
/Stl^»,^^^i 4i^fforey  points  4:0  wbidi  'tjib  'kttentiou' of  dttlhe 


.piirityjof/tbe  gas. 

This,  thereibre,  becom^  an  additioharreaMUfbr  urging'the 
Hlfi^^a^QQtiipa  to  the  process  of  perfectly  punfvfitg  the  ^s 

fi«6Ti<>ii<^ly.4x)  its  entering^  tiiep^^^       mdepetidetti:  bfmatijr  other 
.  od^^HM^pSjtSijiph  asthediininuboh  of  its  ofiFensi«ex>datirineve^ 

part  of  its  course  and  application,  and  of  the  mischief  which 
..0epTim|o^'gil4ing,  furu^ure^  Scc^  in  the  rooms  iil^hich* impure 

.ga»isWo«d.v.  .  '      • 

, ' ;  .\  i • :   Jifff^/' A^'<^w*  wmc/i  it  appears  important 4o  enf&rcei 

fi:  'EffOiigh  h^s  already  b^en  stated  on  theprobability  of  accident 
lAiid.ftha  ^ extent  of  danger,  to  prove  the  necessity  of  enforcing 
fieiftoin  restrictions  as  to  the  quantity  of  gas  sufiered'to  beaccu- 
imulatod  iWiithin  a  given  space  j  by  which  restrictions  not  only 
:tiie-ejze4f  the  gasometers  hereafter  to  be  coastrocted,  or  the 

ikjutiataty  pf  gas  to  be  allowed  to  be  admitted  into  those  already 
eomtrttClfd>  ^hall  b^  lin^ited,  but  by  which  ilso  the  proximity  of' 

}  thiBsei^somet^rs  to  eajth.  ot^er  shall  be  regulated,  as  well  as 
their  distfance  ifromany  inhal^ted  buildings.    I  shall  now,  there* 

vlbreyi  ^noiBf^d  to.  t^^  consideration  of  these  restrictions. 

f    iiMtich)  tfii^arnint^le  and  inconsiderate  ' extension  has  pro- 

.  /feeed^  in  jail,  these  respects  since  the  first  Report  of  the  Royal 

I  So^f^y  fon.  ^i$.  subject  in  1814 ;  and  it  may  not  now  be  practi* 
'  <oetiie^  twithodlt  exceedingly  embarrassing  the  companies^  and, 
'f  .doiisequ^ntlyi  inconveniencing  the  public,  both  as  to  the  price 
i  aiidaslo'th^supply -of  gas,  to  make  any  immediate  reform;  but 
'  iIibaVeAO  hesitation  in  saying,  that  the  gasometers  now  gene- 
;.  valLyiin  i^e  contain  ^  much  greater  Quantity  of  gas  than  can  be 

II  acci}(i%«}ait^t|vi(h  peifect  safety ;  ana  that  tney  are  placed  much 
too  noajp  IQ  each  other,  apd'too  near  to  some  of  the  mostpopu^* 

i.iJou.spai:t«'oftlie  town.  .        . 

i.  <nTh,e.i:^<}.pra^n|uendation  contained  in  the  Repoii  of  die  Roval 

/'Sopi^tyin  1(8 14,  limited  the  size  of  the  gasometers  to  6000  cubic 

/iiE^t^/th^  expense,  hpwever,  attending  this  limitation,  from  their 

'  :  oonfahtsjb^ing  so  amall  in  proportion  to  their  surfhces,  is  suoh^ 

:  •tha^':l;Cf|oeeive  it  might  be  expedient  to  seek  for  an  equivalent 

security  by  other  precautions,  and  to  allow  a  greater  latitude  aa 
i .  \kioA^  A^gnjt.iHies^  of  the  gasometets.  Taking,  therefore^  ample 
K  «(iateidi$ro>uf^.d:each  gasometer,  I  do  not  know  that  there  would 
.(-.b^.mnol^lp  apprehend  from  the  use  of  gasometers  measuring 
/ !. about  29,000  cubic  feet,  and  workiii^  between  15,000  wad  20,000 

of  these  feet ;  but  with  such  quantities  in  each,  I  am  decidedly 
'  bt  bbirndti;'^  ifaat  these  geisometers.  should  <aot  he  plMe4  ixsocer 

2  E  2 
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toeirii odier  Uum 40  ket,  or  about  a  diam^r  o€ o|ie  of  the 

gaidmetera  ;  and  that  if  they  are  nearer,  a  strong  brick  traverse 
should  be  immediately  erected  betiii'een  them^  iimilar  to  those 
luitdin  the^  ppwder  ^orka.at  Wakham  Abbey,  I  aoft  ^ecidedly 
of  opinion  alaoi^  that. these  gaaoinetera  should  not  be  eu&red  €o 
exist  nearer  than  from  60  to  100  y ards^  to  any  dwelliDg-^ouse^ 
without  being  similarly  traversed. 

'  But  under  such  restrictions,  I  should  consider  the  safety  of  the 
town  aa  well  proyided  for  in  respect  of  the  gaa  works,  as  by  that 
yegukttioQ  relative  to  the  quantity  of  kunpowder  alloip/'ed  to  be 
stored  in  any  warehouse,  which  limits  that  quantity  to  t^iro 
barreb. 

In  carrying  this  restriction,  as  to  the  size  of  the  gaaometers^ 
into  effect  with  as  little  inconvenience  as  possible '  to  the  conv 
panics,  I  should  recommend,  as  the  readiest  and  cheapest  mode, 
that  where  larger  gasometers  exist,  their  akitudea  should  be 
diminished,  or,  at  least,  that  they  should  not  h6  allowed  to  w5rk 
these  gasometers  above  a  certain  altitude ;  and  that  if  the 
expence  of  reducing  their  depths  were  desired  to  be  dispensed 
with,  some  permanent  stop  should  be  applied  to  themto,prevent 
their  riainff  above  a  certain  height,  so  aa  to  contain  more  -than 
the  limited  quantity  of  gas.  I  should  recommend  also,  that 
where  these  gasometers  are,  as  in  many  of  the  establishments  ia 
the  caae,  nearly  close  to  each  other,  every  other  one  should  be 
taken  out  and  removed  to  a  distance ;  nor  need  Ibis  involve  any 
necessary  increase  of  ground  o»  the  spot  where  Uie  gaaom^ers 
are  now  placed  (the  purchase  of  which,  ill  some  cases^  migat  be 
impracticaUe),  but  merely  a  removal  of  these  gasometers  to  a 
distance ;  the  con^munication  with  the  retorts,  &c.  being,  as  it 
may  be,  without  difficulty,  effected  (and  as,  in  fact,  it  now  is  at 
the  South  London  Works),  at  a  distance  by  pipes  under  groujud* 
I  should  also  recommend,  that  a  general  regulation  should  be 
enforced  to  prevent  any  gasometer  being  placed  within  60  yard$ 
of  any  retort  or  other  part  of  the  works  m  whidi  fire  is  used. 
Such  appear  to  me  to  be  the  principal  regulations  necessary  as  to 
the  size  and  situation  of  the  gasometers ;  and  it  was  on  these 
principles,  in  a  reference  lately  made  to  me  by  the  Lords  Con^ 
tnissioners  of  the  Treasury,  of  an  application  fronithe  Imperial 
Gas  Light  and  Coke  Company,  for  permission  to  nurehase  an 
additional  quantity  of  land,  mat  I  recommended  tnat  this  per^ 
mission  should  be  granted,  although  it  had,  in  passing  the  Aots 
of  Parliament,  been  considered  desirable  to  limit  the  grants  of 
lands,  that  the  works  might  not  be  erected  on  too  larae  a  ecale* 

My  view  of  this  subject  ia,  tbat  it  may  be  qiute  ri^t  to  limit 
ibe  q[uantity  of  gas  generated  in.  particular  woriis ;  but  that.! 
eertaiidy  would  not  limit  the  c][uantity  of  ground  on  which  the 
apparatus,  for  its  generation,  is  to  be  erected. 

With  reference  to  the  particidar  oonstraction  of  the  gasome^ 
leaa.aacl  gaapaaeter.  hcm»B,  firMi  att  that.  I  hate  hc^en  Jil^e  to 


tiSAr  '    Ga$  Ligkt  EOaithltiiitntt.  931 

^eted  in  thabpcn  air,  or^  at  dl  ereats,  ^vf jtl^  the  slighttcrt  add 
|ii0f|<:i  TOhtitatefl  coT«fiag  pOB^iUt,  >  >«eeii)g'  tia4;  th«ro  id  tHiicOl 
greatei 'chance  of  exploiioa  id  tke'^asovster  kottse,  wh$i^;A 
mery  smaH  leakage'  or  gas>  from  th^  ganptnatw/mn^  prodsofe.  the 
«K^ii>8m  mkbire^  liiaa  m 'the  gwionietidr^  thediselirei^  into 
.trtiiok  luge  ^ovtimift  of  alakuMspherio  airmaiillSad  th^  way  to 
create  danger;  and  this  I  am  the  juore  tndvKled  to  >recoiQni^i^ 
Bihce  i  ^nS  thkt  a  renwdf  has  jioea  demised  tot  isSl  ^e  inconve^ 
litenoc(8  tiiat  might  oAerwise  be  apprehended  by  the  interventioB 
0(  a  small  rbsnhtting  gasometer  betwri^n  the  principal  gasoiiic|i' 
4Kft  and  the  mmniiy  asatrehdy  stated;  an  arrangement  whteh,  it 
appeaisit6  me^  oiight  to  be  generaUy^  adopted,  aa  it  woald  also 
fiorattended  With  other  good  eiB^cts,  in  addition  to  thoae  abovq- 
^ntioped;*  among  which  may  be  noticed  the  prereatioii' of 
accideiits  firotn  (he  irrejgular  flaming  of  the  lamps  m  ehopsi  f^ 
e9(>ecis^]r  that.?ery  serious  caase  of  accidents  in  sach  situations, 
wnich  was  noticed  in  my  first  Report  as  being  likely  to  ocKsnr 
from  the  falliajg  of  a  gasoiaeler  ail; work,  supposing  lU  dmk  to 
break,  by  whi^,  in  the  present  state  of  the  works,  the  ficone  of 
the  lamps  conaected  with  that  gasometer  woald,  <m  asitddeby 
be  madeto  blaze  np^  so^reat  a  height  as  i^uld  not  but  bo 
attended  with  the  most  serious,  consequences  in  a  mat  variety 
of  situations ;  all  of  which  accidents  would  be  entiireTy  prevented 
by  the' regulation  in  question* 

'  In  the  forgoing  general  obs^rtratioBs,  1  have  stated  the  liabv- 
liti^s  to  stoppage  by  corrosion,  which  exists  in  the  wrought  ifioa 
isemee  pipes  in  the  streets,  and  also  in  thcl  copper  feeders  in  the 
Seiide  of  ihe  houses;  and  I  have  there mentaoned the  facUity 
which,  fortunately  for  the  perfection  of  this  system^  exists,  of 
{getting  rid  of  this  inconrenienoe  by  the  substitution  of  leaden 
dtnd  block  tin  pipes ;  I  shall  how  add,  as  an  important  regulation 
for  dra  general  adoption  of  which,  I  conceive,  the  government 
should  exert  its  aiitnority ;  that  all  the  gas  pipes,  whether  mains 
o^aetvices,  ought  to  be  laid  ih  a  bed  of  eky,  firmly  rammed 
Toimd  the  pipe.  The  neeessity  of  this  regulation  not  <mly  lisani* 
fests  itself  constantly  in  walking  through  the  streets  of  the 
metropolis,  from  the  frequent  recurrence  of  ofiensive  smell  aria- 
ing  from  the  leakage  of  the  pipes ;  but  was  clearly  proved  by 
the  accident  which  imppened  m  the  wine  vaidU  under  the  arcade 
of  the  Opera  House,  into  which  the  gas  had  found  its  way  from 
a  Idak  in  a  service  pipe  passing  over  the  crown  <^  this  vault, 
^bD^h  no  gas  was  laid  oil  in  any  part  of  the  premises*  The 
recunence  of  much  accident,  and  tne  general  nuisance  aboi^ 
«tiBU;ed,  woidd  be  efftctuallv  guarded  a^nst  by  this  coaling  of 
clay  round  the  pipes  ;  in  addition  to  whioh,  a  saving  of  gaa  now 
fc)fll  by  lei^atfe,  w^d  idtimately  accrue  to  the  compatiies.  The 
eatpet^e^  in  die  fiiat  instance,  might  be  considerame,  and,  it  ia 
ti  be  ragyetted,  tiiar^  v^  not  originally  attended  t^|  because  it 


8tnet8.lbr»th8ti porp^ose ;.ii«iil  skoiM  .<ktiaoBy«(»IWliiiWl» 
Aat  wbeaever  aaw  fiipeAtare  Uid^  orokkscMMB  B3^p<wpAfcf  tgprti 
or^oilidrvi^  tibia  ioiMUiiH«.^QiiIdib«uiiiileisAUy'^^  nr:^  ?> 

serious  attenttod  o(ibe,gOYernment,coiiemm^mXFfiatm 

po^lia  a3wellas^the.oonpaiiks*i  l       ,[........    ..  ;  m-^-j 

..lalbide  to  the limkalioii.  <^:spMrliettkr  distrntSf  to  MIJQtiiii^ 
companieg-;  at  presant^  ^aaioiay  be  seen  kf  Aa  acwnipttqAilg 
fkuif  the  jnaina  of  mora  than  one:4)f< 'die  fin^foinad'cafMiainl^ 
pijncipaUy  the  {iOndoiDanili  Gi^y  of  Loadon  Oaa  £iigl^<)di#|n0^ 
nies^.are  carried  ioto  the  savie  diatticl,  and  iadaMia  ibaitv 
places  into  tl^same  streets^  lUnes^  aad  efiea  aUcfys^-M^tim 
adjoining  houses,  in  the  most  conflaed  situations,  a^  iiai|ainrtly 
sappUed  by  difierept  ooBnpanieSy  the  pipes  of  theses  dilHbiwC 
companies  intersecting  and  mfxing  in  a  very  ^ccMptifeateid 
manner.  '  '  ',    '  -»    ^  *    *.  *  ^ " 

^  From  this.it  frequently  happensv  that  m  case  ofithe  tiaisSMeb' 
of  leakage,  it  is  unknown  from  what  pipes  diis^nuisanee  pKycbtfiAil 
A  hesitation  is  thus,  therefore^  conatantlymanifeated^as  tor^AiA 
company  i^  to  open  the  ground ;,, disputes  arnse^  aild  nmdki^i^ai^ 
and  inconvenience. is  the  oonsequenoe,  not  only  from- the* tM^- 
sauce  beifig'thusv  prolonged,  but  from  the.  more  frequeat-hiMaiiShg 
up  of  the  pavement,  naturally  arising  from  a. double  l9et4if«ha{lA' 
and  services  than  if  only  one  set<  MFsre  allowed- hi  that safaie  difk 
trict.  .  I  •    ^»  :i'  ii!« 

The  only  argument,  as  it  appesfa>to  me,  that  cavIdberadAtmed* 
against  this  linutation,  would  be  iis>to  any  supposed  efiedrHJbUt 
might  arise  from  the  encourageoient  of  the  eotnpetilion'o^djfi^- 
ent  companies  in  keeping  down  prices ;  but  4ttB>  objeclfcM  L 
apprehend  may  be  settled,  by  reguialting  the  general  priceisl  With 
less  c&fficulty  than  exists  in  the  present' sta/te  of  th^  SvfpplJ^.' 
And  this  regulation  of  prices,  as  I  have  already  stated,  is  (m^  bf  * 
the  advantages  that  may  be  fairly  calculated  upon  as  av'ei^Y 
result  from  Uie  due  exertion  of  the  control  of  the  govemmMiii;<- 

Some  of  the  companies,  from  the  complaints,  disputes,  ismd' 
other  inconveniences,  attending  the  present  armng^ent,  ars^ 
veiy  desirous  of  entering  into  a  coti^promise  for  the  limitatiolk  of' * 
their  districts,  and  have  offered  an  exchange  of  main6,&e.  value* 
for  value ;  and  I  must  c(mfe88  that  it  appeals  to  me  advisable, 
that  a  general  regulation  on  this  subject  should  be  adopted  as  . 
soon  as  possible/    The  latter  charters  incleed  have  proceedlid' 
upon  this  principle.    The  Imperial  Company,  for  instance,  is  - 
thus  limited  to  particular  distncts,  and  those  districts  are  ekofo- 
sively  granted  to  them. 

'  I  shdl  now  only  state  one  more  regulation^  which  I  iMvk  it 
would  be  very  important  to  haye  enforced,  that  ittot  only  should 
acccMte  p\an9  of  the  present  actual  static  oi  all  the  gas  njo^ks 


WBkV  GmLigkiM^mkmtnis.  ^ 

^mmi  iMpeetimi  of  tbeni,  but  that  no  aew  werk^^  ncnr  any  exten- 
wim^^BMAmwuiLtf  liipnM be>pgoctedtd  upwimtU regular  ptena 
of  tbe«>ahiiil  huw  beenhud  befeie-the  iaapeetor,  tnd  until  .the 
tnMimiiiDf  the  Secretaty^of  SMate  dhnU  itave  been  procured  by 
hiair|iMt  ihair  paooaedkiy*  * 

^rltr  ia4mbi%bttiial  Isbaiddtake  this  opportanity  of  stating^ 
that' I  ha?a  laceived  «yery  iacHity  atid  attantioii  cm  the  part  of* 
tiaa  ditartow  oftbetbfferant  eonpaniea  to  ny  requests  for  infor-r- 
aMliofti.lMit  1  have  not  yet  been  favoured  with  [dans,  sudi  as 
tbaae^bove^numtiooed*  without  wfaieh  it  is  impossible  to  enter- 
with  tfasi  aeottffacy  into  aD  the  details  of  such  a  survey/ which 
ih» :  aMgakttde^  ibk,  and  general  taiportance  of  these  worics 
deamid.  '  It  isfiMleed  evidently  the  interest  of  the  companies' 
oeoeemed,  to  furnish  as  early  as  possible,  before  they  under* 
take  new  wcnrks,  plans  of  their  intended  operations,  inasmuch  as 
jfteiffmfkm  is  better  than  remedy,  and  that  it  is  easier  to  make 
atteratioqs.in.a  drawing  than  in  a  building;  nor  can  I  refrain 
from  .repeating,  .that  it  is  much  to  be  regretted  that  such  an. 
arrangement  was  not  long. since  carried  into  effect,  as  the  tho* 
lOttg^.secarity.of  the  town  and  .the  perfect  organization  of  the 
sjrelan  might  have  been  insured,  at  a  much  less  expense  to  the. 
conpaaieg  than  will  now  be  ultimately  required. 
.  Qn  this  part  of  the. subject  it  remains  only  that  I  should  state, 
that  having  thus  far,  at  the  request  of  the  government,  devoted 
iqy$f$lC  tOithe  consideration  of  this  important  public  concern,  t 
am  ready  to  proceed  in  giving  my  best  assistance  in  seeing  that, 
those  preventions,  which  I  have  suggested  for  the  safety  of  the 
metroppiis^  fire  properly  carried  into  enect,  in  the  performance  of* 
which  I. should  feel  it  mcumbent  upon  me,  equally  upon  public . 
grounds,  to  consult  the  interests  and  accommoaation  of  the 
cpmpaniea  as  iar  as  it  could  consistently  be  accomplished  with 
reference  to  the  primary  object,  the  convenience  ana  security  of 
the  public, : 

On  the  subject  of  the  coal  gas  works,  it  remains  only  to  be 
observed,  that  there  are  several  private  gasometers  erected  for 
the  lifting  of  manufactories  and  other  buildings,  where  the 

Stratum  i»  confined  entirely  to  the  particular  premises,  such  a» 
e  Royalty  Theatre,  Messrs,  Ward  and  Ainger's,  south  side  of 
BlackfriarS'bridge,  and  many  others. 

There  are  other  coal  gas  works  also  formed,  not  only  for  the 
purpose  of .  lighting  particular  premises,  but  which  extend 
their  operations  by  the  sale  of  the  gas  for  lighting  the  neigh- 
bouring buildiiigs  also.  ^  . 

And  there  are  other  private  establishfnents  created  entirely 
for  the  sale  of  coal  gas  to  the  public.  The  mains  of  some  of 
these  works  extend  to  very  considerable  distances.  The  Rat- 
cliffe  Company,  for  instance,  have  three  gasometers,  and  have 
brouf^ht  tbeir  mains  Q.^rly  no  to  the  To^Wof  Ifbhddn,    Aao^ 


4t4  mf^WiCMgHwhn  ^  [IdJHl 

into  MV  ftetth^  ^^MlH  t^tp^tmg  ttete  wovlur;  MiOMb.ii  Is 
itti^cfftttht  tkfltl  khUiM  «tate  tlMt  thef  kar^'bedb  l»»tiUi)|h«d 
entirety  without  Act  of  Parliament  or  otlm'UMHfe^  iftitdi^naiHft 

^ne6>  as  Well  aii  those  eatried  bti  upon  a  iarnr  •oait/'^iiioilgli 
not,  ^^aps,  thfe  same  fextetit^  that  they'Oli^t^iiad'tflirlMMMM 
the  oDJect  CFf  such  titles  atid  regulatitos  tfs  the  ig^^tmmeitit  mkj 
dei^tfi  it  etpedietlt  to  dbteniime<!Bipbti'folr  th«'eondiitt  »fthe 
jlHtii^fpal  wotls— ^fitttd  that  fib  gair  work*  whartiteVBr'shmridfbe 
filllbi^ed  to  be  fbrmed  wittiMt  fit  licence  iti  tlM  first 'Ituttanoe^t  aii4' 
Without  b<bing  subjebted  to  subl^equeilt  irtst^eetioii  luid  eoAimfe  • 

■  •  '  »    *    :        -1      '•   i     .  •     .•      *   n  IIP*  * 

Ot7  Out  Worh.  .  n   /  •  * 

^'  i  ougbt  not  ta  close  this  Report  without  aflaih^  &  ftW'WOWb 
riiore  on  the  subject  of  oil  gas,  although  Ihfere  is  nb  pkft'ofthfe 
application  of  this  modification  of  the  system/ which  Ht  prei^etlt 
reffularly  falls  withih  the  scope  of  this  Report.       'Y '  ' 

I  am  sorry  tb  say^  that  bdt  little  dxtehsidn  iii  this  bHOich'Uf 
the  gas  lights  has  taken  pl&cd  iti  the  metropolis  siUcife  iiff;%^' 


'^  In  London  one  public  company*  only  ha^  beeh  ^st&BlttMMI/ 
j^hlch  is  situated  near  Old  Fofd;  th^^e  WoUks  cohsisf 'AF  bhe" 

fasometer,  $0  feet  in  diameter  and  12  f^et  deep,  Mij^BIifedl^.  by 
2  rietorts,  of  which,  however,  not  ittore  thin  three  or  Tcrtif  Artj 
at  present  kept  in  actioh,  as  the  quantity  of  pji  cbnisdmra 
does  not  exceed  6,000  cubic  feet  daily.  J 

.  feese  tetorts  iaire  charged  only  obce  a  day,'  a  fconthitifetf  "stliSll 
stteitifi  of  oil  being  kept  constantly  dropping  Ihto  thetn.    '  -  '* 
One  gallon  of  oil  is  calculated  to  produce  lOO  cubiB  fe^  '^ 

Sag,  the  illuminating  poller  ofvhich  Is  stated  to  b^  equal  to  ittbre 
>an  300  dubic  feet  of  cobl  gas.  ' 

1?he  oil  gaS  requires  on|y  to  bfe  passed  thi^dtigh  d  biiiterh  6f  dtt 
&t  its  putmciitiotl.  Hie  oil  undergoes  no  chang;e  Itl  the  proc^flii, 
fib  as  to  deteriorate  it.  Or  hetidigt  It  offenlive,  like  the  liind  water 
used  in  the  purification  of  coal  gas,  neither  is  th^fe  atly  tissiUtito 
left  ill  ihe  distillatibn  hi  Vvhich  a  nuisance  cati  be  created.' 

Oii  of  dnV  ihfigHbr  description  is  capable  bf  pl^dtiding  gobd 
galS)  though  aome  bf  the  vegetable  oiti  are  th^  b^i^t. 

About  seyen  miles  of  main  are  attached  tb  thei6  i^tki|  rUfi^ 
nkig  flbhilhg  l6nddn  ttbspitd,  Whlt^tthapei^  to  ih«i  fbtbr&ile. 
stbnig,  Stcatfb)^. 


SLSometeri  to  measure  the  qaautity  of  ma  cwmnwapil^  farwliiiQll 
bill ■iiiwinet^pty;^.the iat» of 6#, fpirlOO feet;    «i.  .\  .       < 
i:liihti9'^Mi  l>8Mai»»4Qiibl'tili«fr'die.  Mgbt  tJbma  {Atocbeed  .by  c4k 
gai^^tilan^ilherdiflGNia^  iino  ihe  aoetMmt,  is  aHidi 

liwajifei  Ihtin'dwii  piodaoeds  by . tha  direct  t^araingv^  oil 4  tot 
indttdrtt^tbt  mipense  oC  bil  gas'  greater  than  that  of  oeal  ^aa,  tf 
i|fa'«ifiiil:the  mtMiitgr  'of  iSit  light  to  bo  thii0e  tim^a  that  .of  ail 
equal 4}i]eiitity  of  coaLgaa^  ov^thal  one  burtier  supplied  With. oil 
gM  ]s.MiMil'tD4hi«b  withooaligas,  -    . 

-Ham  onatge  lor  1000  cubic  foet  of.coalgaa  is  Ids.-;  aiid  ilJb 
ejtpeMoriof  800d  feat  of  ooid  gas»  therefore^  is  4&.  which  i^  jitatei 
toite 'ttaroebf:  equal  to  1000 oubio  feet  ofoilg^  coating £0^1^ 
noar  if^tbe  ttuaes  in  ({rofi&rtion  to  tho  light  obtaio^d  thus  nearly 
approtifhate^  it  certainly  appears  to  me^  that  tha  oil  gaa  itius4)  be 
Beariy^  if  not  quite*  aa  choapi  staking  into  the  account  the  gre^tt 
seduptioaiQ  llie  first  outlay  for  the  apparattis  required  hn  gene^ 
rating  the  (h1  gai^  oompai-ed  to  that  i^uired  for  the  ooal  gas^ 
md  redi^oaing  aho  the  difference  in  the  required  aixe  of  the 
mains^  And  indeed  the  extetisiire  introduction  oiF  this  systeai 
ifHo  tha  proirindal  towns  now  going  on,  ia  to  lAy  inind^  m  Immim 
.vincing  proof  of  the  correctness  of  the  foregoing  statenient^  and 
mafcea  it  •only  witter  of  greater  surprise  to  tne,  that  so  littte  has 
syet  beeti  done,  aa  to  the  public  iwe  of  oil  ^aa  in  the  matropolia^ 
thje  morO  especially  when  its  greatai*  security,  from  the  reuuced- 
q^riLi^ty.  necessary  for  a  given  light,  itl 'greater  purity^  aad  lesa 
o&nsive  smelly  are  taken  intd  oonsideration. 

Ijnuatnoty  howerer,  omit  to  say,  that  aa  dil  gaa  oompani^* 
called  The  Portable  Oil  Gas  Company,  is  about  to  be  foraml  nl 
Ld^Qtu  The' principal  object  of  tnilb  coalpaliy  ia  to  8upt>lv 
detAched  houses  with  this  gaa,  in  akuations  wherft  tio  maiba  ani 
laid  doWn.  For  this  purpose  strong  copper  vessels  are  prepiired 
of  diifferent  dim^nsiohs,  in  which  the  oil  gas  is  dapoiMt^d  by  cam-* 
.presaibui  so  that  a  vtesel  of  otm  cuImc  foot  has  beto  mtide'to 
contain  16  ^ubie  feet  of  this  gas ;  and  if  eaeh  cubic  foot  of  ihi» 
gas  is  suppoaed  to  be  eqUal  to  three  cubic  feet  of  coal  gas>  than 
would  aucn  a  vessel  contain  oil  gas  sufficient  to  supply  one  lamp 

for  nine  hours.  •  .  .  ^ 

.  The  idea  is  in  some  cases  to  attach  a  vessel  containing  a  con- 
siderable supply  on  this  principle  to  small  feeding  pipes  leading 
to  fixed  lamps  in  different  parts  of  the  building ;  and  in  some 
cases,  to  have  the  reservoir  containing  the  condensed  gas,  made 
part  of  a  moveable  or  portable  lamp. 

The  first  of  these  modes  seems  to  me  most  likely  to  be  useful, 
limited,  however,  as  above-mentioned,  to  situations  where  no 
mains  are  laid  on,  and  where  it  is  desired  to  avoid  the  trouble  of 
generating  the  gas  on  the  spot. 

Tlie  latter  seems  to  be  still  more  limited  in  its  application,  as 
f^yf  moveable  lamps  could  be  conveniently  constructed,  which 


troold  dlMr.  of  a  fescrtoir  beiog  tttoched  to  thaatwrfBciewfly 
eapaeioiit  for  general  uMfl.  • 

These  plana  are  oertainhr  very  ingeniooB;  Uiongli  it  cannot  be 
denied  UMrt  ihtdtm  mast  be  coniraecable  incowrnnitineei-  andl 
expenses  attackiag  to  the  constaat  remmali^f  thtt.MecMdfaa 
between  the  factory  where  the  gas  is  to  be  (^rnsiitiiid  inri  on>i 

1>ressed|  and  the  house  where  it  is  to  be  opnanmed  ;  .nevotbe- 
ess,  I  am  iafenmedv  thata  consjdenri>Ie  capitid'  has  h^  already 
sabsor^ed  to  carry  the  project  into  eftct. 

To  this  spirit  of  enterprise  it  mast  be  left  to  ovwoome  ike 
dBffidttlties  of  the  nndertaking;  I  have  onty  to  consider  the 
danser;  and  to  thiS|  as  the  s€;heme  advances,  it  wiUbeja^dntgi^ 
or  uie  duty  of  whoevel*  undertakes  this  inspectioo,  to  look*' 
seriously  and  to  call  the  attention  of  the  government;  for  bare 
unquestionably  we  find  introduced  a  ,new  desoription  of  danger 
alto^ther;  in  the  highly  compressed  state  into  which  it  Ja 
fomm  necessary  for  the  sake  of  portability  to  condense  the^caa. 
There  is  evidently  same  risk  in  forcing  16  atmospheres  into  aJig^t 
copper  vessel,  wnen  quite  new;  but  when  such  vessd  has  been . 
kmg  in  use  and  long  strained  by  the  constant  efiiMrts  ofthe  con- 
fined gas»  the  danger  of  its  bursting  must  be  con^iderafaty 
enhaoeed. 

Precautions  may  it  is  true  be  taken  to  render  an  explosion  ^aa 
little  nnschievouB  as  possible,  and  the  vessels  may  be  calculated 
of  ample  strength  in  the  first  instance ;  yet  it  is  difficult  to 
ascertain  the  probable  effects  of  accidental  explosion,*  or  the 
constant  strength  of  materials,  and  more  especially  whece  the* 
compression  first  given  to  the  gas  is  liable  to  subsequent  increUse 
by  heat. 

With  respect  to  the  oil  gas  it  remains  only  to  be  stated,  Aat 
though  so  little  extension  of  it  in  public  works  has  taken  place 
ip.  the  metropolis,  its  use  has  been  considerably  advanced  in  pri* 
vate  estabHsnments ;  and  I  shall  conclude  by  oflTering  it  to  cou- 
sideration,  how  far  sJl  these  applications  of  this  gas,:as  wella8X>f 
the  coal  gas,  ought  to  be  subjected  to  some  sort  of  licence,  and 
regulation.*  Wiljuiam  OoN6;aEV£. 


\        • 
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.'  .,„■,.■■.  y  '      ■  .ARtictE.V.  ■' 

0mk^-^OiB$e^nUM  o/Hkeinmmpilfthm  by  Heat.  By  the  Rev. 
.*'*<)witeii«[^/'MA;P!^.^^i^  of  ChemiBUy  IB  the, 

^^  :*"  :=  T(tp  %i^i^tpr  of  tl^e  Anmh,o^ Phihmphy.) 

^'iTflrfbBtiwing^  selected  from  some  experimentg  which  w^re 
m^^^Ubklsittbe  of  a  p^er  read  at  the  la$t  meeting  of  the  Cam-* 
biri?f«;*  PhHosophical  Society,  as^  I  believe^  they  are  new,  will, 
*   i'li^e^Wlb'and  interesting  to  your  readers. 

'  jsti  ike  ihitals',  not  excepting  fluid  mercury,  produced  a  deyta- 
tftriaf'on,ihe  magnetic. needle  of  a  galvanoscope,  provided  the 
extrehifiies  of  the  metallic  bars  employed  were  at  aijferetU  tem- 
peratuSres, '     *  >  , 

'  It  1^' indifferent  whether  the  connecting  wires  were  united 
t<f  th^  bir&  by  sOldeting,  rivetting,  or  simple  contact. 

'6ismMh  tod  antimony  (the  metals  which  seemed  most 
efficacious)  gave  with  copper  wires,  deviations  in  opposite 
directions.'  *. 

A'tter  i!>f  bti^muth  four  and  a  half  inches  long,  half  an  inch 
bfib^V'^^^  *^^^-^^  g^ve  a  po5 j/tt^  deviation  of  iJl^  on 

a' compass  needle,  four  and  a  half  inches  long^  at  the  melting 
P^itit  6f  bismuth ;  at  180^  and  100^,  the  deviations  were  respect* 
ivety  12®  and  5®,  the  cooler  end  being  constantly  at  60*^. 

'A  j^imilar  bar  of  antimony,  with  the  utmost  heat  of  a  spiriU 
lamp,  gave  a  negative  deviation  of  19^, 

'''Wiien  *  a  few  drops  of  ether  were  made  to  evaporate  from  one  . 
extremity  of  these  'oars,  the  other  being  kept  at  a  constant  tem- 
perature of  60®;  deviation  was  produced,  but,  of  course,  in  the  . 
oppositp  direction. 

A  slip  of  palladium, '  weighing  35  grains,  having  stiver  wines 
rivetted  into  it,  when  made  red-hot  at  one  extremity,  gaye  with 
a  smlitt  cofti^iBuss  needle  a  deviation  of  70®  jHmiive;  witn  platina 
wires'  10®  negative* 

A  similar  slip  of  platina  with  silver  wires  gave  a  positive 
deviation  of  65® ;  with  platina  wires  4®  negative. 

A  bar  of  zinc  cast  upon  copper  wires  gave  a  negative  devia- 
tion of  45®;  the  same  bar  with  zinc  wires  gave  a  deviatbn  of 
2®  ;  with  silver  wires  a  deviation  of  2®;  and  with  iron  wires  a 
deviation  of  3®,  all  positive ;  but  with  platina  wires  a  deviation 
of  60®  negative. 

A  copper  bar  with  zinc  wires  gave  a  deviation  of  20®;  with 
copper  wires  a  deviation  of  10® ;  and  with  silver  of  30®,  all  posi- 
tive ;  but  with  platina  wires  a  deviation  of  18®  ne^tive. 

A  small  silver  bar  with  silver  wires  gave  a  positive  deviation 
of  ^®;. but  with  platina  wires  60®  negative,  both  at  a  red  heat 
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A  brass  bar  with  platina  wire  gave  1(P  negative  deviation ; 
with  silver  wire  20]' positiyV;  Mfit|i.bi|MJS  wire  16^,  and  with  S5inc 
wire  25°,  both  positive. 

An  iiron  '^bar  with  bnunid  copper  wires,  tad  th^  bi^  tifmh 
la«tp8)  |avtt  46^  of  negative' deviali<m  i  it  likewise  de^Ud  be^ 
tiVely  with  wires  of  platina.  '  . 

Two  connecting  wires,  eaoh  coxupos^^  <jf  a  .pls^pa*  and  a 
silver  wire  soldered  tWetner  at  one  of 'their  extremities';  were 
riv«(tlfedifttQ  a  copper 'bar:  when  the  silver  ends  were  H^e^ted 
io  the  bafy  the  deviatiion  was  posMve;  whfen  the  plalina^  vigu- 
tiv€  i  but  when  the  platiila  eada  were  shcirtened  to  half  at\  iac|k^ 
^he  deviation  agaiki  pe^^&tne  positive.  -    r 

Quicksilver  inclosed  in  a  glass  tube,  eight  iochesi  long^  a|i4 
half  an  ifioh  in  diameter^  with  copper  wires,  gave  at  Uie  tetioper- 
«tur0B  170^  apd  1 15°  the  cornssppnding  deviations  8°  and.  3^ 
with  the  small  compass* 

A  double  bar,  eight  inches  long,  composed  by.n^olderin^ 
together  at  the  toiddle  a  bar  of  bismuth  and  atlOtb^^r  oC  amti- 
znony,  when  heated  at  both  extretnities,  and  kept  at  a  teiapeiit*- 
ture:  of  60^  in  the  middle,  gave  a  deviati<Mi  of  36^  wii^  Ibe  large 
<^oknpasB  at  the  melting  point  of  bismuth. 

An  alloy  of  bismuth  and  antimony  gave  with  the  large  com*- 
fm»  a  deviation  of  3^  m^aiive:  on  <H>ntiattin£(  tiie  feal  it 
letumed  to  a$rO|  and  at  the  melting  point  of  the  bar;  it  b^ame 

A  bar  of  biamnth,  six  i£iohes  long,  was  broken  into  iwp 


ti  *  e  d 


parte*    I  \  I ,  d  ft  and  c  rf  of  two 
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inchea  and  four  incheti  in  length,  and  i^oldered  together  ^a^h 
wilh  a  thin  plate  of  co()per  interposed.  When  heated  at  ci  %*  c, 
thfe  deviation  was  paittte ;  and  when  at  ft  or  d,  was  ib  tj^  oppo^ 
site  direction ;  but  when  the  bar  was  unbroken, .  tbf  .detiations 
had  been  in  the  same  direction^  whether  the  heat  were  ap(4ied 
aid,  ftyorc.  *• 

A  rod  of  bissMftfch  having  wires  soUfesed  ta  it  k  diffnent 
parts  of  its  length,  the  included  portions  being  aitecnailDlyihei; 
and  eold^  exlubited  as  many  ptdes  as  there  were  wires*  .       <      • 

Two  bars^  whose  devialions  were  respectively  20^  and  i6^^ 
when  connected  in  sequence  gave  a:deviatiimofuSi^;  the  dtfvia« 
lion  Was  sot  so  j^at  when  the  hot  and  ookl  ttds  were  eon^ 
nealeitreefMsctiirdiyi 

A  battery  of  eigli*  bars  produced  aMoBi  Uitnotmmaaidielw 
able  increase  of  power.  ..       •  .  i 

A  bar  whieb  pnnthified  •«  dtviatioR  of  26^  wilh  fear  feat  of 
eopfper  wire,  ^  U2l  ofm  inch  diameter^  mve^wkh  6|  1<6,  a»d  38 
feet  of  the  eane  wiia^  consesModing  demtflona  of  16i^^  10^. 

Witk«%hlfiie(  t4  copper. wi99^  of  l^STUiiMli^  thn  d^yfittitiim 


yfjB^fiti^if  yf^ik  ^e  »i«»e  kngtb  of.  pl^^na  we  of  ^-lOOth  iadi, 
iipt  more  than  i**.  -  4  .    . 

\Vith  four  feet  of  copper  wire  of  l-12th  inch,  the  deviation 
i|rM:f2|l?ff  a^d  ^as  Qot  iocreased  by  ,usiQ|^  tw9  such  wires. 

ijfi^  I^U  Uieae  experjiueotSi  the  devii^tiop  was  in  the  sama 
4if<^ction  tiifpughout  every  part^  both  of  the  b4rs  ^nd  of  tb^ 
conmcti^  wir^s^ 

^  No  oiff^rebce  of.  effect  was  obsQrved^  whether  the  bs^n  WeiP 
pflb|r  fusion  cooled  slowly  or  rapidly. 

,Tbe  effeoto  were  not  materially  increased  by  increasing  the 
4iin^x)8iws  pf  the  bars,  or  of  t)ie  surfaces  iu  contact, 

A  iour^ialinei  which  by  hesit  exhibited  the  opposite  electric 
at^^es  vehr  ^trcKiglyi  produced  no  deviation  on  the  magnetic 
i|f|edle,,  when  its  ends  were  connected  with  the  galvanoscope  by 
filver  wii^  coiled  round  them. 

For  a  comparison  between  the  electromagnetic  effects  a3 
produced  by  heat  and  by  the  usual  process,  it  was  observed  that 
ripds  of  zinc  and  copper,  each  7*-10tns  of  an  inch  in  diameter,  aufl 
distant  4-10th8i  when  excited  by  equal  parts  of  muriatic  acid 
and  water,  produced  a  deviation  of  27^  on  the  large  compass ; 
and  rods  of  3«10ths  distant  3-lOths  inch,  gave  40^  with  the 
sinalleT.  BeUeve  me,  dear  Sir, 

,  Very  sincerely  yours, 


Article  VI. 

JSxpenmenis  to  JUtermnetbe  Practicability  of  a»  Operation  for 
Phthim  P^Unumalitj  nroposed  by  Dr,  VarsotL  By  Davi4 
Williiima,  MD, 

/         (To  the  Editor  of  the  Ann^U  of  Philosophy.) 

SIR,  Uucffoaiy  Mm^  4, 1S8S. 

,  The  following  experiments  were  instituted  from  a  desire  to 
examine  u  very  important  physiological  hypothesis,  advanced 
by  Dr.  Carson.  That  gentleman  has  published  a  pamphlet,* 
cotlststing  of  three  essays  :  one,  on  the  Elasticity  of  the  Lungs ; 
aoother,  on  the  Vacuity  of  the  Arteries  after  Death ;  and  the 
third,  on  Lesions  pf  the  Lungs.  In  the  second,  or  that  on  the 
Vacuity  of  the  Arteries  after  Death,  he  relates  two  methods 
that  he  adopted  for  killmg  animals,  by  admitting  air  through 
different  parts  of  the  parietes  of  the  chest  into  both  its  cavitiefi 
sknullaneoiisly, thereby  collapsing  the  lungs.  One  methodwas 
by  making  ^n  opening  of  about  an  inch  in  length  between  a  jwiir 
of  the  ribs  on  each  side  of  the  thorax.  The  other  was  by  making 
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an  op^tilng  itieto  adibttWtwo  fingefsrfroml^Hhm^b^^Udiikifain; 
througH  the  xQuscular  part  of  the  diaphragm  on  ekt;h  sid^<t 
instantaneous  death  liras  the  result  of'tfae  latter  tn^liod  in  ^A* his 
trials.  In  fhe  former,  dekth  ivab  tiot'tess  6cftt^(  tlMiglif«Mlil^ 
more  tedious  ;  thelife  6f  one  inimalbniy  (a  lai'gedo^  wasr  )ptd^ 
tracted  so  long  as  twenty  minutes^.  'In  his  thiid  easay^'dl^tlidt 
on  Lesions  of  the  Lun^,  Dr.  Carson  details  an  e*xt]^erfminlt^p««L 
fbrmed  on  three  rabbits  as  follows :  An  inci^ioof  waib  itfade 
between  two  of  the  ribs  on  one  side  into  theoii^ty"<bf  ^fihtt 
cheat,  the  air  was  freely  admitted,  and  he  eondiidm*thi«t  th^ 
lung  must  havie  been  reduced  to* a  state  of  c611apse»  The^WOMfd 
was  then  allowed  to  close  and  heal/  At  the  dishiniee  of'fivb 
days,  a  similar  opening  vi^as  made  into  the  cavity-'c^n  th^  opposiffe 
aide,  lyhen  one  otit  of  the  three  rabbits  soon  ^Jc^ved^al^ifte 
second  operation.  Dr.  Carson  inferred  fr()m  ibe^tefetrlt^y^at^it 
is  possible  to  collapse  oni  of  the  lungs,  atid  tb  i^e^ajtitt  ih'l^ftt 
state,  lid /i^Vtim,  by  keeping  open  the  commi:^)cation'b^t«leen 
the  cavity  of  the  chest  and  the  external  air;  titiid  forther^  "thtft 
upon  allowing  the  opening' to  closed  the  lung  in'k  givieii'tiMe 
will  recover  its'  Wonted  function,  thereby  re«deHn|^  il'pmd" 
ticable,  when  conceived  necessary,  'to  'jprlace  thte  opposite >l«i^ 
under  the  like  discipline.  Dr. Carson  has  v^ry  ingemou0iy*pl!^- 
posed  the  application  of  his  vieWI^  to  the*  core  of  6neoftfaelndst 
frequent  and  fatal  of  didieases,  phthisis  patm6nalis^;^and-ift{a 
single  instance,  he  has  reduced  hi^  hypothesis  to  i)racii«ie>' by 
sanctioning  the  operation  upon  a  patient  in  this  town.   -  <'    >  • 

It  will  l>e,  perhaps,  rather  difficult  to  reconcile  with*  ihe 
above,  the  results  of  the  following  experiments  :  indeed  ^bai)  I 
not  been  indulged  with  the  presence  of  medical  gentiemetf^at 
several  of  them,  I  shotddhave  felt  s6n«e  scruple  in  giving  t^em 
publicity.  All  the  subjects  of  my  experimentisi  ^^re  do^l  ^  The 
first  four  noticed  had  their  os  humeri  secured  to  the  nags  4lf*66 
pound  weights  ;  their  hind  legs  were  vreU  extended,  ai^  festewM 
to  similar  weights;  so  that  they  Were  Tetainerfneaijy«iri  their 
natural  standing  position,  which  preserved  to  them>  in  a/jgpokt 
measure,  the  use  of  their  auxiliary  respiratory  powers;'  >•  ,i '^'^i 

Exptr.  I.— ^An  opening  to  the  full  extent  of  aninc&wasimade 
into  the  left  cavity  of  the  chest,  between  the  sixth  'and>  seti?nth 
ribs,  midspace,  betwixt  the  spine  and  sternum.  At  eaohini^i- 
nation,  the  lung  was  partially  inflated>  and  was  diisrtinotljT'siea 
beneath  the  oritice,  and  at  a  little  distance  from  it.  ^-A^oaeh 
expiration,  it  evidently  contracted,  and  its  lower  thin  maigiQ 
was  tbruj3t  outward  through  the  bpertur6,with'gpeat^?^^ii4  a 
.peculiar  noise,  caused  by  theprotrusioh,  and  anexitof  ipopfiba 
of  the.  air.  The  breathing  .was  distressed  wlienrt^e^  lung 'pro- 
truded, but  as  soon  as,  the  wouild  was  allowed  to  «ontme4^»  it 
became  more  tranquil. '  The  right  cavity  was  in  like  ^udner 
opened,  and  the  same  phenomena  were  observed;  iWli^both 
aperture  ireia  kept  wicU^  openj  the  breat^pg  wfts  yeiy  laborious 
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fHtfdjdtettii^iU^iigi  whicbdid  not  arise  altogether  from  the  presence 
of  lair  hi  tjiie  cavitiesy  but  principf^lly  from  the  violeht  protrusion 
of ili^  in^lior  margins  of,  the  hings,  because  the  instant  the 
ojpefelifigjB  were  permitted  tp  contract,  so  as  to  prevent  that  acci^ 
derttr  respiration  became  more  easy.  About  teii  minutes  after^ 
tJ^*89cpnd  opening  mi»  made^  Wore  the  lips  of  the  wounds  . 
were' brought  togeUier.  The  dog,  when  lei  loose,  walked,  was 
^eak,  but  breaUied  easy ;  wou^l  taste  nothing  until  the  next 
momingi  w^en  be  appeared  lively,  took  his  food,  and  regained 
hi$  fltrength  daily.  Ihe  ninth  day  after  this,  operation,  he  was 
'JbftRged,  tmd  the  tiachea  tied,  to  prevent  the  collapse  of  thb 
Itttigii,  on 'Opening  the  chest.  Dissection:  no  morbid  appear- 
aticein  the  cavities  of  the  chest ;  the  wounds  were  healed  mter- 
ttoily,;  but  not  qukeextemally.  The  lun^  did  not  reach  by  two 
mdies  the  lowermost  part  of  their  cavities,  nor  did  their  bulk 
^appear  equal  to  the  filling  of  the  other  parts  of  their  cavities. 

£xper^  2.r^DT.  Traill,  Mr.  Christian,  and  Mr.  Dawson,  sui^- 
'geons,  were  present.    The  operation  was  performed  in  the  same 
nwuinecas  the  first;  the  openings  were  better  than  an  inchih 
length :  both  lungs  wounded  in  the  operation  in  consequence  of 
the  dog  stri^gling  (his  hind  lees  not  being  sufficiently  extended). 
The  Imnga  4id  not  pix^trude,  liut  the  wounded  part  of  the  one 
;that  w<a»  mi>st  aeriously  injured  by  the  knife  was  observed  to 
presedt  itself  ajt  each  expiration  opposite  the  aperture.    Will  a 
/Wounded  lung  protrude  under  every  circumstance  that  a  sound 
one  will?  The  above  medical  gentlemen  were  convinced  that  the 
livigs  only  partially  ([contracted,  and  that  they  were  not  in  a 
iqaifls0eii|;  <state>  bu,t  that  respiration  more  or  less  oppressed, 
( aoearditig  as  the  openings  were  expanded,  continuea  uninter- 
ruptedly during  the  experiment.    A  silver  catheter  introduced 
info  the  ehest  was  moved  about  by  the  alternate  contraction  and 
>di$tension  of  the  lune.    The  do^  was  detained  with  both  aper- 
.  .tares  wide  open  for  the  space  of  five  minutes ;  then  untied,  with- 
•  ioilt  bringing  the  edges  of  the  wounds  together.    He  was  rather 
lively,  shp^  his  tail,  drew  himself  upon  his  beJl^  along  the 
floor,  then  lay  down  on  one  side,  and  contracted  himself,  as  if 
•to  dose  the  openings;  whether  it  was  instinct  or  accident  that 
induced  him  to  choose  that  position,  it  certainly  had  that  effect, 
therebv  enabUng  him  to  breathe  easier ;  though  his  breathing, 
afler  he  was  let  loose,  did  not  appear  much  distressed,   his 
;  streagth  wfui  considerably  exhausted.    About  an  hour  iafter,  the 
lettges  of  .the  wounds  were  brought  together ;  during  the  inter- 
snediate  hour,  the  external  air  communicated  with  ^be  cavities. 
.He  refused  his  food  until  next  day,  when  he  recovered  his  appe- 
.tite,  and  regained  his  strength  apace.    The  fifth  day  after  the 
•operation,  the  dog  was  hanged.    Dissection :  the  internal  edges 
I  of  the  wounds  healed ;  the  left  lung  had  ai  deep  plum-coloured 
ciiQttbkr''ipot,  as  large  as  the  circumference  or  a  crown  pie^^e, 


0unroii94ii)g  the  wounded  part,  whid^  ymn  ^uite  J^^^i^  >^ 
pakioff  lui  iocision  into  t)ie  discoloured  por^Pi  .it  wais^  (9W^ 
gorgga  with  bloodj  without  any  apparent  di8org^z|i^tioi}^,ja^ 
lg»p^ared  in  a  fiur  way  of  regaimog  ^  patu^  4tat^, .  A  iUf^i^i^ 
1^  BlUTOundiiig  tbf^  wpunqed  p%rt  wfts  observed  on  .tiie^rigli^ 
)iuigi  but  smaller ;  thai;  wound  was  ^|so  I^ealedt  no  ^ghes^on  gf 
^jctra^asatio^  in  either  cavity.  Absorption  n^ust  liaye  w^  vpnr 
lapid,  as  a  eonsideinble  effusion  of  blopd  intp  the  h^mv^^.  M^ 
taken  place  durinff  the  opevatiout  .   .  .  v.  • ;  « • 

Jfkplpr.  3.^-^In  the  pres^npe  of  Drs,  Jeffrey^i  Jardine,  Iviciu^ 
fiqafk,'  and  Afessrs.  Blackburn  and  Jones*  A9  opening  of  an  inc]k 
and  a  half  in  length  was  mada  between  the  sii^th  a^d  sevent^ 
j^bs  on  both  sides  of  the  thorax,  of  a  middle-sized  pujTp  The  aiF 
pad  tpee  ingress  daring  inspiration ;  and  at  each  e^pir^ion,  i^; 
l«sbe4  oat,  the  lungs  fre(}uently  protnidiug[,  when  not  pre¥enite4 
by  the  es^aminatipns  of  the  anoye  medical  gentlemen,  Th^ 
breathing  was  much  distressed ;  the  animal  was  kept  oi^  .the 
'table  for  five  n^nutes,  after  both  the  openings  were  ijiiade ;  wl^^jp^ 
let  loose,  he  walked  about,  .apparently  biit  little  affepted^  (hp.aif  . 
passing  in  and  out  of  the  cavities.  At  the  expiralipn  ojf  t^ii 
imnntes  from  the  time  he  was  libemted,  the  apertures  were,  fijilly 
disten4^4f  ^^  retained  so  by  applying  and  pressing  a  $Ag^  ^t 
the  extrfsipity  of  each  of  them,  which  effectually  prevented  A^P 
iribs  firom  approaching  each  other;  in  fact,  in  iny  opiQicH),  thf^y 
were  fixed.  The  death  of  the  animal  took  plape  in  less,  thftf^  twp 
minutes.  To  what  extent  the  auxiliary  respiratpry  ^ro^an^.^f^ 
impeded  in  their  action  by  'the  two  ribs  on  eaph  §ide  -bei^g 
retained  asunder,  I  cannot  say  i  but  if  they  were  impeded^  and 
t  think  it  is  evident  that  they  were,  the  death  of  the  anii^al  natu? 
rally  must  have  been  accelerated*  , 

tixper.  4. — In  the  presence  q(  the  same  gentlemen  aa  wttr 
nessed  tb^  latter,  A  small  opening  was  .mane  into  ea^  ^f^¥  * 
of  the  chest  of  a  bull-dog  in  the  intercostel  spaces,  and  a  f^lir  ^ 
^ised  clyster-'pipe  introduced  into  both  apertun^s,  wbi<^  w$jr^ 
retained  for  half  an  hour  m  an  obllqua  position*  tl^eir  iqt^rna}^^ 
isnds  pointing  towards  the  upper  part  of  the  thorax;,  dnriqg 
which  tiine  air  freely  passed  inwards  ^nd  outwards*  Th^  aflifi^s^ 
was  oecasionallj  distressed  in  his  breathing,  wh^H  hp  WPuW 
«traggi^  and  contract  so  as  to  force  out  as  much  as«ppssible  '\k^ 
air  in  the  bags  of  the  pleuro ;  then  he  would  make  a  quick  f(^ 
jTiiU  inspiration,  by  which  he,  was  cons^^derably  reli^ved^.  .4/^* 
jre^'ining  his  liberty,  he  seemed  but  little  injured  by  ^^  Of#n 

.    Erper.  5, — An  opening  five  inches  in  length  wa»  9^911^. 
Jb^ween  the  sternum  and  symphysis  pubis  ipto  m^  cj^vity  of  Ij^ 
-abdpiae^.    The  diaphragm  appealed  tense^  and  the  f^ifiiimj^j^  . 
fibres  we;:e  visible,  but  eonnped,  from  th^  very  ffj^  fx^^§j^^, 
^r^niire4  to  pjrevent  the.  protfu^pij  pf  th^  ip0sti»ps^ .  j^V,  .vTw «. 


#^lc«i  tUHlMIhg  6Ut\!^^  (Of  itk^  't>dfiltoto  bf  Oft  Bl^MiA  1I9«« 
miipyty/if  not  ebdi^ly^  oeotoioMd  by  4he  teikm  of  Hhi 
i^hf«i|^  4N^f  the  force  df'^ept^tiriiiiiM  cKmiiiifaMiM  eoteei 
VM'w&Qik  i^aii'  obstructed  on  ^ne  iiide  0f  the  tnediietiiiiitfi.  tasA 
ma^W^n  it  took  place  eti  both  ftideSi  With  h  httie  difficdty 
att  op^bih^  about  an  ineli  in  len^h  was  made  into  the  left  oatk^ 
^  t|ie  chest  ttifough  the  maecnlal:  futtt  of  the  dsflphragtn,  thren 
fttWhee  b^lo^  fte  attachment  to  the  ribs.  When  the  air  nftdied 
in,  the  diaphragm  on  that  side  became  relaxed,  and  its  aetkm 
not  only  X)bl)tniCted;  but  Its  iititabihty  to*^  all  appearance  ani* 
^iended.  A  portion  of  the  diaphragm  jutted  out  towanls  tha 
abdonien,  atid  formed  a  pouch,  with  the  aperture  in  its  oeiltrei 
A  iiithilar  opening  was  made  into  the  right'  Mikity  of  the  ^eat^ 
IbUowed  by  the  same  effects^  An  ivofjTlwdbe^  i^^iOtfis  of  an  inoli 
iti  diariietiir,  was  r^peitedly  intfodnoed  into  eack  apeitura.  Th» 
dl&phragni  deemed  to  be  altogether  guided  by  the  notion  of  tilt 
contiguous  parts,  and  by  the  preiisure  and  pastiuage  of  the  Idf 
Miodified  by  respiration;  at  each  indpifado^  k  wai  4rawft 
towards  the  chest,  and  expanded  by  the  dilatation  of  the  thora^K^ 
\iixt  itil  eitpansion  wad  not  aufficient  to  obliterate  the  poudiea 
blefbfe  noticed,  which  was  a  strong  proof,  together  with  tho 
qniedcent  state,  compared  with  the  pretious  anient  thrustittg 
odiwards  of  the  contents  of  the  abdomen,  of  ita  paralyaed  oondi* 
tioh/  In  it  not  iikdy  that  in  many  wounds  p^etratmg  into  tho 
cavity  of  the  abdomen,  unaccompanied  with  thrusting  outwarli 
ofita  pontents,  that  the  diaphragm  is  wounded?  At  each  efp^ 
ration,  the  diaphragtti  was  pushed  towards  the  abdoffiea>  by  IM 
prekdufe  hnd  passtee  of  the  air  Stom  within  ^e  catfkke  of  the 
cheat/  and  Che  poudies  enlarged!  Tha  breathing  wai  opptedsed^ 
but  not  so  die^ssin^  as  in  the  first  three  eaperimentsi  when 
the  apertures  were  wide  open.  T^e  external  wound  Was  brought 
together  I3V  suture.  When  the  dog  was  removed  from  the^  tabte^ 
he  walked,  but  tottered  a  little ;  he  breathed  easy,  and  three 
h^nr^  after  lapped  some  milk,  i^ich  was  father  surprising)  aa 
the  Ar^t  two  operated  upon  would  accept  of  nothing  until  tha 
fdllo^^rtn^tnoming.  He  recovered  his  strei^  and  liyelineia 
ema^ln^y  fkst.  On  the  third  day  after  the  etperiment,  he  waa 
hanged,  together  with  another  dog  not  operated  upon,  fbr  tba 
ptirpose  of  comparing  the  appeamnces  6f  their  respectiye  lungs; 
Each  Bad  hill  trachea  secured  immediately  on  being  cut  down^ 
before  tibc  suspending  cord  was  siackened,  to  prerent  coBapaa 
of  Ck6  lungl^  on  opemn?  the  cavity  of  the  chest,  Disaectiion  k 
in  the  presence  or  Dr.  Traill,  to.  whom  I  am  ^atly  indebted  (oc 
miahy  augi^estions  in  conducting  these  etpemnenta.  No  morbid 
appealtoce  in  the  abdotnen,  with  the  exoeption  of  a  few  adhe^ 
aiohs  between  the  iiver  and  peritoneum  ;  the  apertures  te  the 
diAphitigm  We»e  dosed  by  a  tender  film,  which  very  readily  guH 
way  to  the  probe.  On  opening  the  chest,  the  heart  was  once 
observed  lo  oontta^  and  the  poriiiattidiMi  WntfiMfeetly  transt 
3/ew  Seria,  vol,  v,  8  ? 


]taMHt|  -tf  l^emuked  by  Prof.  fUbkerand**  >  .We  •ottdd^ptoMMti 
if«^  distiiictiy'the  nimificatioiift  of  ihe  cmwMcfiremiiMi\iJ^ 
diafihrmgBi  mmixi  its  natanil  position ;  no  adhenioiMB ;  .tikeXvm^ 
to  £nrt  exj^ofliUff  them  appeared  perfectly  6«iooth>aii4.g^a8w; 
in  a  little  time  u^  were  Blighdr  eonrugated  by  the  effe^ctiof  lae 
cold  in  condensing  the  enclosea  air :  the  exaHiinatioa  uraa  Gosh 
ducted  in  the  open  air.  Not  die  alighteet  difii^enoe  comlfl  be 
peiteired  either  in  the  expansioB  or  general  appeaiance  ^ofidie 
nines  of  the  two  dogs.  Th^  longs  did  not  ezlicad.by  two 
iiiehes  to  the  inferior  part  of  their  respeetire  cavities^  aiul  their 
bulk  was  insufficient  to  fill  the  remaining  part  of  the  bagSi.ctf  the 
jdeura.  Pray  what  proof  is  there  that  the  lungs  fiiljtheibaga  of 
the  pleura  ?  I  must  confess  that  I  am  quite  sceptical  upon  that 
pobt^  and,  on  the  contrary,  beUeve  that  in.  a  healthy  state  disiy 
never  fill  them.  To  prove  that  the  measure  we  had  recourse  to 
was  efiectual  in  preventing  the  air  escaping  out  of  the  <lu2igB, 
when  the  chest  was  opened  at  the  oonclu8iony>  we  diiddad^we 
windpipe  of  each  below  the  knots,  when  they  instai&taneosilly 
cc^pfe^d.  .r-  :,' »  ./^ 

Exper.  6.— The  description  supposes  the  animal  to  beirtand* 
ing  upright  on  his  hind  le^.  Tne  right  cavky  oftbe  c^iest.wUs 
transfixed  with  a  sharp-pointed  penknife,  by  thruetingii^tnMBiB- 
versdy  with  a  slight  degree  of  oblaqpnty  downwatdsyihroii^the 
intercostal  space,  immediately  above  the  Jupper.ed^'  ca  ibe 
elev<siith  rib,  mid-space,  between  its  head  asicl  antersof  lettse* 
ini^.  The  amvaaU  was  after  wards  pat  to  death. «.- Dissection: 
tbe  i]iyBtl!iiment  had>  pierced  *  the  diaphra^,  and  hadtrslig^itfy 
wounded  the  liver ;  tiie  lung  uninjured ;  the  knife  hadipassed^as 
near  as  possible  through  the  centm  of  the  cavity  at  tkatipa^, 
said  but  little  short  (^  two  inches  above  its  iofenor  tennination. 
Had  the  lun^  extended  so  low  down,  it  must  have  been  wounded^ 
the  knife  beingsharp-pdnted,  and  pushed  in  witb  fopQe»vr  .  < 

Exper.  7.—- To  remove  every  doubt,  with  respect  to  lUe  atate 
of  the  lunji^,  when  deprived  entirely  of  the  influence  of  the;iiaK- 
iUary  respiratory  organs,  the  following  experiment  was  made  in 
the  open  air.  The  cartilages  of  all  the  true  ribs  were  divided, 
with  the  exception  of  the  superior  one,  dose  to  iheir^hiQCture, 
with  the  osseous  structure,  and  the  left  cavity  of  the  e&est  laid 
open  its  whole  length;  the  diaphragm  wa&ipaQctnied^i%he.ribSy 
and  their  cartilagiaotts  ends,  attached  to  the  stermimiwereAepftr 
la^d  and  retained  asunder,  so  as  to  •  expose  and  to^depftir^itbe 
lung  of  every  assistance  frofn  the  auxiliary  respJiatoiTjf.  osgaw* 
The  lun^  rested  upon  the  ribs  and  side  of  tbe>vierteb]riB^tOn  ex- 
pbeure,  it  shrunk  considerably,  but  did^not  collapse*  .It^vMkm^ 
ibr  it  wa»  not  at  rest,  ipight  be  compared  to;  ihat'ofaleeic^  wiwi 
it  draws  upv  and  again-  recedes  ifcsi.body^  without  .mdfilig.'fitiy 
progreiBsion ;  indeed,  with  both  ends  fixed,. tbe  motion. WMrOilt 


iiwifetrfyiiliiliiMi,.  toetfcer  waaiitfiymaironoiB*  ytfch'  Afifaotioii  of 
tie  }i«iffil;^  but  ttfivai  atslaw  undttialiiig  aoraaleiubi- :  On  ^losiog 
-^lA'^^iy  and  kebpingit  so.  lbD(fo(iir:t<iff,t&r«  ^tispivqitooa^  tfaen 
,0pei|iQ0iit  q«icU[f>  1M  liiBg  ^¥«s 'found  4»' thjai^e  vinerQftafid  >m 

IfaBikoife'arafr bunged  4nto.tfae  hetrt  wtthj  a  deleraunaUoa 'Haver 
:%!  «peifiNrnii.^iiDather>cu[peiiaieiil  on  a  liviog  animid^  Whiebfi 
hod  been.'tiiidiiiMd  kirtho  pteawit^caBe  toidoy  by  lay  aasietyito 
•jEekeaiX'ia^OBtafAfc  piW^ticpl'problem.     -f  «  i    •  l.i 

.-7 1  heliav/e  no  ione  lias  ever  apprBciated  tbe'powerof  the  IwntgA 
fKoAihw  aiadliarios  in  respiration  daring  life  inireBiBtingsuid 
diauaf6bit>9<ih«  pisBanre  of  the  atuoBpherey'V^henadnuUed.iiito 
the  caTities.:ol'>:tfaiC)  ibonuK  thtojuigh.aperiuves.'in  itsnpdrietaa. 
That  they  do  possess  a  considerable  power  is  beyond  a  doubt. 
Th^  oppression  of  the  breathing  and  the  expansion  of  the  lungs 
.ajje  in  an  ii^erse  ratio  to  one  another,  and  can  be  regulated  by 
iiAju9^gQte'ditteh$;iobs  of  the  openings  into  the  cavities  of  the 
icSuMt.'  tAs'tfae  apertures  increase  in  their  size,  the  power  of 
expansion  of  the  luiigs  is  diminished,  while  the  oppression  of 
ttd  breathifi^  is  augilaented,  until  at  last  life  is  extinguished* 
Wiiit^aiEitity  of  air  is  sufficient  to  produce  death  as  long  as  all 
A»  respiratory  or^ns  ar^  not  restfuined,  I  have  not  ascer- 
tatned*  The  doctnne  of  the  lung  collapsing,  while  the  function 
of  the  opposite  one  ia  unimpaired  on  exposure  of  its  external 

•  Bvtface  to  the  atmosphere,  ^ught  from  time  imtnemoiial  in  the 
sehooia,  I  mustnow  consider  as  enonooos,  and  feel  somewhat 
safprised  that  a  notion  so  gfoundless  ahouhl  have  existed  for  so 

<jnatiy  ages* 
i  <  l^roaot  the  foregoing  experiments,  it  appears, 

1*  iThat  a  lung  wdlnot  collapse  &om  exposure  to  the  atxoo- 

^isphere  as  long  as  reapitation  is  carried  on  by  the  opposite  one, 
and  the  frasiliary  respiratory  powers  are  not  restrained. 

.2;  That  ailing  possesses  for  a  time,  independently  of  the 
inttueilce  ofthe'dtapbragm  and  intercoatal  musoieft,  if  respiration 
iacaffiied.oo  bv  the  opposite  lung,  a  peculiar  motrvfe  power,,  the 
^lireBofwbich.  I  do  not  pretend  to- explain. 
J  ^^'  That  a>  sound  lung  soon  rege^ins  its  fuU  power  of  expansion, 

•wreathe  fffessura  of  4£e  exterior^  air  is  ssemoved*    ;  *  .     '  « 
>  4;^That:ak  freely  and >  uninterruptedly '.admitl;ed.. into   both 
eavitiet  of  the  chest  simultaneously,  through  tubes  of  a  f(;er|a«a 
eoiUbrb,,  will,  not  collapse  the  lungs,  if  the  auxiliayy  reapiratory 
oigass  are  unvestrained.'  j  >     i: 

/  .54'  That  air-  admitted  into  both  the  cavities  of  &e  oijieat  (of  a 

•  Mlfddle^sited  dog)  simultaneously  through  apertures  of  aa  inqh 
•aiid  better  in  length  in  the:  interc^ostai  spaces,  will  not  ooUapse 
rthejtfA)^  provided  the  animal  i».  allowed  unconfiaed  the  nse  of 
■'hii9'i«spinitbvyLotgans4'.-.         -  ..-.'•r.-        •  m  -  >     t'..-'n^ 

6.  That  a  sound  lung  never  fills  the  bag  of  the  pleura. 


4M  ii.Oeni9d\>n        -  pifufd, 

'  K&»  krir  plqrMotegieal  iiifereiice  ift  coitMt^  it  is  Mghly  ittllU 
teiting  in  n  pathriogioal  pomt  of  view.  It  enflMes  tii  to  exj^liM 
liow  %diopB|tbomeis,  or  tbut  ikpeeies  of  :it  oiHid  '}iyaro|^ik 
pleiinM,  may  exist  t6  a  ceftaiti  exttnt,  ^ithotit  bd&ff  att^tlddd 
witk  anT' ft3rBiptoni8  mdicating  the  prtBtace  of  the  disease^  ai 
telatad  byimmefodg  asedical  authors.  We  can  also  i^ota  aatSM^ 
faetorily  abcount  how  the  lung  «o  frequently  escapee  beidg 
wounded  when  weapons  penetrate  t&e  catity  of  tbe  thorax ;  una 
how  the  extravasation  which  follows^  if  not  6ensideff«l^9  £t^ 
dncelb  bat  little  derangement*  It  may  also  have  a  practical 
ntiUty,  for  it  informs  the  surgeon  that  the  lan^  deseetids  to  a 
oertain  poiat  only,  so  that  be  need  not  be  afraid  wounding  it 
should  an  operation  be  required  below  that  position. 


■^ 


Dn  Carson  retained  open  the  apertures  into  th/e  chests  of  hi# 
animals  with  his  finders;  whereas  mine  w^re  kept, open  ia  tba 
manner  described,  which  accounts  for  Uiedifierentjresaltsofoav 
experiments.  Br.  Carson,  in  his  Essays,  does  not  iJluda  to  ibis 
circumstance,  but  since  my  iAvestijg;atiQns  he.hs3  mj^ntionea  it| 
When  air  is  admitted  into  the  cavities  of  the  fb^st,  the  aoimsi 
requires  tbe  aid  of  all  his  respiratory  powers. 


1  .i  i  ...... 

AandLB  VII» 

On  M.  Schweigger's  EUdroma^netic  MiUtiptier,  with  on  Account 
of  tome  Experiments  made  mth  it.    By  rrof.  Oersted.    (Com- 
'   municated  by*  the  Author.) 

lMM£]>iATBLt  after  the  discovery  of  electrotnas;netism, 
Prof.  Schweigger,  of  Halle,  invented  an  extremely  useful  instru-^ 
ment  for  the  purpose.of  discovering  very  weak  electrical  ddrrent^ 
by  means  of  the  magnetic  needle.  The  effbct  of  this  multiplier  Itf 
founded  u{>on  the  equal  action  which  every  patt  Of  a  conductive 
wire  when  it  transmits  a  current  exerts  upon  the  magnetic  needle! 
When  a  part  of  this  wire  is  curved  as  in  A  B  C,  fig.  1  (PL  XX), 
so  that  the  two  branches  A  B  and  B  C  are  in  a  vertical  plane; 
and  a  magnetic  needle  D  E  is  property  suspended  in  the  same 
plane,  it  will  be  readily  conceived  that  the  needle  receives  ati 
impulse  doubfe  that  which  it  would  receive  ^m  one  only  of 
the  branches*  The  impulse  given  by  each  branch  has  also  the 
same  direction,  since  it  is  in  fact  the  same  side  of  the  yfxifi 
which  in  both  branches  is  opposite  the  needle.  The  effect  \» 
still  further  increased  when  the  conducting  wire  makes  several 
circumvolutions  round  the  needle,  as  in  fig.  2,  and  thus  an  elecr 
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10034)     ^-  Sckmiggef'AJShfiimmatiiiiic  MulHpHer.        Ml 

>mB»i|pi«tie  iMttiplMr  in  f9rm«di ;  &^*3  wfi^fikfitB,  nn^ffmtm 
•eecmng  to  mjr  oonstmctioii,  .which  diffeci^  htrntHv^. Scorn 
Mr Sehi^eigg^r'ftia  no  eMeotial  nte|^cta.  A  A>  fig,  3»  ui«tho  foot 
4)£  the  appanutiia.  CC,  C€,  ace  two  stands  wUdh  support  it 
&ame  JB  JB,  which  baa  z  gnooye  on  the  edge  to  reoeiye  the  mnlr 
tiplying  wire.  £  P  is  a  stud  to  support  the  wire  ftom  which 
thema^etio  needle  is  aumpeodsd.  BE  is  a  metidUo  wire 
paaeed  tightly  throu^  a  hole  ma^  in  the  upper  part  of  thi^ 
stand  Di)*  To  this  mrtaUio  wire  there  is  attached  hy  a 
little  wax  a  thcead  of  raw  silk  E  F,  suspending  a:  douUe  toaof- 

filsf  loop  of  paper,  in  which  the  magnetic  needle  i»  placed. 
Cr  ia .  a  tube  which .  allows  the  suspension  wire  a  free 
\^g^  and  prevents  the  multiplying  wire  firom  touching  it 
aw  the  magnetic  needle  a  divided  circle  is  placed  to  measure 
the  deviations.  The  multiplying  wire  is  of  plated  copper,  and  a 
quarter  of  a  miUimetrei  or  about  ^hf  of  an  inch  in  diameter* 
It  ia  covered  with  silk  thread,  which  prevents  any  oommuniea^ 
lion  between  the.  different  parts  of  the  multiplying  wire ;  H  a»l 
J  are  Ae  two  ends  of  this  wire.  The  use  of  this  apnarates  wffl 
be  .underatood  almost  without  any  explanation.  In:  order  to 
nnlti^  the  effiict  produced  by  a  ^vanio  arrangement  upon  the 
needle,  it  is  re<iuiBtte  only  to  effect  a  communieation  so  as  to 
make  the  multiplying  wire  a  part  of  the  circuit.  The  effect  of 
a  disk  of  copper  and  of  zinc  with  pure  water  as  a  liquid  conduct- 
tor,  was  rendered  perfectly  sensiUe  by  this  apparatus,  and 
k  is  even  possible  by  its  means  to  render  those  galvanic  actions 
eensihie,  whidd  are  too  weak  to  produce  a  manned  offset  upon 
ihe^pared  ipusdes  of  a  frog.  When  it  is  requijred  to. discover 
an  action  winch  is  so  extremely  weak  as  to  occaHou  a  scarcely 
visible  deviation,  the  circuit  is  interrupted  immediate^  after  it 
has  beeneomf^ted,  but  it  is  again  emcted  at  eauh  time  that 
the  needle  is  at  the  point  of  temuimtiog  the  preoediy^  osml^ 
latif  n ;  the  apopttatoa  may  be  rendered  still  more  aensible  1^ 
putting  a  small  magnetic .  nisedle  in  H  H.  in  the  situation  re«> 
quired  to  diminish  the  foFoe  with^  which  the  suspended  needle 
tends  to!  preserve  its  direetion.  ' 

When  the  smHiplier  is  en^loyed  for  moderately  strong  elec«- 
tromagnetjc  action,  tUoker  coaaucting  wires  must  be  used.  If 
this  precaution  be  Jiegtected,  the  effect  may  be  diminished 
instead  of  increased,  owing  to  the  imperfection  of  the  conductor. 
M.  Seebeck  has  made  some  very  satisfactory  researches  on  this 
subject,  in  his  memoir  on  eleotromagnetism,  published  two 
years  since  in  the. memoirs  of  the  Berlin  Academy. 

M.  Poggendorf,  of  Berlin,  a  distinguished  young  philosopheri 
constructed  an  electromagnetic  multiplier  very  soon  after  M. 
SehWeigger,  and  made  some  striking  experiments  with  it. 
The  experiments  of  M.  Poggendorf  having  been  cited  in  a  work 
upon  electromagnetic  phenomena  by  Uie  celebrated  M.  l^rman, 
puUishM  soon  aftei^  tne  discorery  of  these  phwomena^  were 


#hifeh  eii^ouimtaac^  has 'given  rise^  to  iHifere«t^iuiAiciiP4(ir»lii« 
iaifte  ajitMuraitTisi.  M.  PoggeudorP liafs  nrode'a  vety'us^M  topJpK^ 
eailiotff^tHitfdppa^atu^  by^enyploying  it  for  the  pCi?po8et>of''Mtfi 
tmnitig' the  order  of  the  coddtietors  in  tber  gatvanie  $eri6li.'n^ 
itccbunt  df  hi»'ta;boiirsy  'is  coataiti^'  in  the  ^etmati'  JoilJhiUJ 
theiftis,  «5rtheyear  18^1 .  M.  Avoj^ro,  ift  Itdly,  had  aMd  tM 
same  plaoy  btit  without  experimenlnng  «ii  bo  gi^ot'  a^iMtiiblff 
of  "difierent;  b^ii^s, '  •  his '  menaoir  contains  some  oth<er  <(]^[>d^a> 
tifems  which  are  worthy  of  being  known.  By  the  indieaCioftiit»f 
l!he  electromagnetic  mnkij^tePy  ne  discovered  Ihat  some  )Miie tats  ttt 
the  finst  moment  of  their  immersion  in  concentrated  nitric  aci<i> 
j^rodnce  an  effect  contrary  to  that  which  is  observed  in  a  4em 
seconds  afterwards ;  but  this  alteration  <loes  not  ooemr  in  dihite 
nittic  acid.  The  metals  which  have  exhibited  this  prop^rtt^ 'anfe 
lead  and  btsmutji,  lead  and  tin>  irOn  and  bismuth,  cobalt  and  a0(> 
ttmony.  "M.  Avogadro  states^  that  the  first  effect  whidn'ocomft 
in  a  6oncl$ntrated  acid  is  similar  to  that  which:  happens  in.'a. 
diluted  acid^  and  that  it  is  afterwards  that  the'OOntrary  efieolJiii 
perceived.  I  have  repeated  these  experimrats  with  lead  and 
bismuth^  and  I  have  confirmed  them  by  other  means,  exceptiiig 
only  that  f  have  always  had  at  the  end  of  the  experiment  with 
concentrated  acid^  the  same  effect  as  that  consttotlyprbdiiced 
by  the  dilute  acid.  I*  have  also  found  that  the  bars,  of  lead  and  of 
iMiimttth)  which  have  been  acted  upon:by  conoevtraledaeid^^ata 
IH  ffspeated  experiments  constantly  the  same  effects  as  iby^ddnta 
lioid,  unless  fresh  surfaces  were  given  to  them -before  ^theyweHa 
again  immersed  in  the  aeid;  this  renewal' of  diesariiMmniiiy 
be  effiM$ted  not  only  by*  mechanical^  means,  but  also  bydilatBd 
nitric  acid.:  Italso  fre<|Hently  happened  Shatitbe.bacs  .whkk 
Jiad  been  in  diiwted  aeid,  and  wnich  had'beea  only^^slighd^ 
wipad;  ^ve  at  first  in  the*  concentrated  acid  a  momMitaciy 
#^viiMion  in  die  same  direelton  as  in  the  diluted  aoid>:  v^ipte* 
:bably  onivcconnt  of  the  fluid  which  remained  on  tbeiv  saimiitf^; 
they  theKi  -gave  for  some  seconds  the:  oontrafy-  deviation  ^ .  imt 
is  to  say,  the  same  as  that  observed  when  the  esperimeabia 
inade  with^bara  well  cleaned.  At  length  the  deviation  beoaane 
Buches iW4uld have been^if  diluted aoidthad been  employed «a4i 
fluid  conductor.  It]  iff  to  be  reiniMrked  that  ooncentvatedfBitfic 
acid  acts  much  more  stroi^y  Upon'  bismuth  than  upmt /lead; 
litid^ « on/ the* contrary,  that  the* diluted  acidactS)Stnmgto*tipou 
tile' lead/  and  scarcely ^t aU  dponthe biaDnnth.^  Thusit .mUowB, 
that  the  lead-ttctd  as^the  more  positive  metal  in;  the  dilute  anid, 
btitasthebegative  in  the  concentrated  acid. ' 

It  remains  miif  to  explain  why  the  deviation,  prodocediby  Ihe 
ebnceiitrated  acid  does  not  continue  the  «ame>durin^  theiwhole 
of4he  estMriment*  A«  I  am  travelling,  Ihave  nottiBie  tetreat 
of'thisy  dr  the  <«nalogomi  experiments  :related  by  Mj;Ai«>SMhro 
thoM^nghlj^  totji  shaH  content  layself  witbtWmg^ocmtaibiited 
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t^edl^tll^iifttMticm  of  philoBdpk^t  to  Ihifl  oltSB  of  enerniente 
iriiijloh  are  equally  laiieneBling  as  ragards  .the  tlieorv  or  solotioa 
alid.  .^at  of  the  ezcitatioa  of  the  electric  corient.  M.  Av:ogadio 
meiitioiia  alao  thufl  arsenic  acts  with  respeet  to  antimony  as  a 
p00itiye  qfteCal  in  coneeiitFated  aitric  acid  aad  as^  a  negative  in 
c^nteApid^  This  phenomenon  appears  interesting  in  relatioiK 
to*  'die  chemical  cmct  of  this  acid  npon  the  two  metals  in  ito^ 
different  degrees  of  concentration. 

.Among  the  experiments  to  which  the  electromagnetic  mnki^ 
plier  gives  rise,  it « may  be  stated  that  by  its  use,  we  may 
ahowi  that  when  two  pieces  of  the  same  metal  are  immersed  in 
an  acid  capable  of  acting  upon  them,  that  which  is  first  immersed 
ads  towatds  the  other  as  the  most  positive  metal ;  this  experi^ 
wt^mt  is  extremely  well  performed  with  two  bars  of  zinc  and 
diluted. sulphuric  or  muriatic  acid.  It  would  be  extremelv  tnte- 
iiesting  to  examine  the  electromagnetic  changes  which  take 
place  daring  every  period  of  the  action  of  acids  and  alkaliea 
upon  the  metals,  and  nothing  affords  ^ater  facility  for  this 
purpose  than  the  electromagnetic  multiplier. 

y  i     -    ■  ■  _ 

jbiolUf  rtai  at  the  Academy  of  Sciences  ofsome  new  Thermoelectric 
^Eocperiments  made  by  M.  Le  Baron  Fourier  and  M.  Oersted. 

"■  i  hsLve  bad  the  honour  of  exhibiting  to  this  illustrious  Aca« 

damy  the  remaikable  experiments  by  which  M.  Seebeck  has 

ufadWn  that  tax  electrical  current  may  be  produced  in  a  circuit 

.fenned  of  soKd  conductors  only  by  distutbino;  the  eauilibrium  of 

the  caloric.  W^  are  therefore  in  possession  of  a  new  land  of  elec^ 

trie  circuits,  which  may  be  called  thermoelectric  .circi}it$i<  thus 

distinguishing  them  from  galvanic  drcuits,  wl^idl  mty  in  future 

be  denoniinated  hydroelectric.    On  this  snt^e^t  aA  interesting 

question  arises  respecting  eleQtromwnetism>'  and  which  relates 

ali^)  to  ^tbb  theory  of  the  motion  d^  beat  in  solid  boili^s;  the 

, questifonis  to  examine,  whether  the  thertnoelectric  ^^ctsmay 

*he  increased  by'tbejdtemate  repetition  of  bars  of  different  maC- 

-tets^rand  how  it  will  be  necessary 'to  proiceed  to  obtain  the 

^fOKti  eS  these  eflects.    It  does  not  Itppear  that  the  author  of  the 

fdisfeovetfy  of  ihei^theirmoelectric  circuit  has  as  yet  directed  his 

ytefiieaii^es'to  this  point.'  But  M.  Le  Baron  Founer  and  I  agreed 

lo^txanipfe  thia  question!  together  experimentally. 

..<    Tbd  apparatus  with  which  we  performed  our  first  experiments 

iviUniied  of  three  bars  of  bismutn,  and  three  other  of  antimoi^» 

'ahernately  soldered  together ;  so  that  they  form  an  hexagon, 

and  thus  constitute  a  complex  thermoelectric  circuit,  consisting 

•ttf  thrbe  diernqnts.    The  bars  are  about  4*7  inches  long,  0*6  of 

ma  inch  wide,,  and  neariy  0*16  of  an  inch-thick.    We  placed  this 

wciTCutt  «pon  two  supports;   in  an  bOriBontal  position,   taking 

i:'dareio/giV6  to*  one  of  the  sides  of  the  hexagon  the  direction  (tf 

trlfae'iiuignetiQ  ndedle^-  and  we  placed  a  compais  aa  nearly  as 


ptMaWi  It  mA  hiinith  Ihiaiiini  !!¥  hiirtnBioaft  flf Ihi  M^tnd 

lfll«4k»¥    By  ^eMii^f  ;^o  aoUared  pbhcwiwliicti  w^mn^fejQPitto 

Jt9lii|Miif4aKQ>ififM  riia«d«t  the  tbi^  idbNrmUqg  iwVwwigi^ 
fi<#tiU  grcator  ^fieot  liw  produpod.^  Wo  alw  empki)^  jm 
iar^me  piQ0«s9,  fedocing  bj  vi^aiifi  of  in^ltfi^ia^.ttertonyi^ 
ature  of  one  or  more  of  the  solderui^  of  tbo  (^iroxMt  to  tbft  fr«i% 

at  pwi4«.  It  wiU  t>6  readily  eoifteeived  timt  ia  tbW  prooMe  Aha 
j^rii^  wluoh  ai«i  not  <^QoUd  iure  to  bfk  cwBid^seaMliQat«4 
wiljb  ireepe^  ta  tko^a  th^t  are. .  Thia  jmaiuier  of  maJupgj.tiiii 
(Mipenutent  adwila  of  asaertaioing  by  different  piKiceaaaa>  4ba 
ni%Wttta  ^mpariaona  for  diaooveriog.  the  U^wa  of  Uie  paw^ 

'  b^ptoyuig  the  aotioo  of  ice  9fid  that  ot  flame,  at  tbf  mioii 
iMHf ;  that  ia  to  aayy  by  beating  Uie  three  aoideriDga which  mtea 
iMit  OQQledi  we  poodttced  a  yeiy  conaideiable  e&pt  i  the  dfflriih* 
Itoa  amoaoted  to  60  degrees. 

We  afterwards  cpntinued  these  experimatits  with  i^atrengei! 
apparatus,  composed  of  22  bars  of  bismuth  ami  22  of  aalimony^ 
much  thicker  than  those  of  the  hexagon,  and  we  satisfied. awv* 
aelf«a  thafeeack  element  contribatee  towarda.the  toteLaffaeti  b 
Older  to  make  same  other  experimeatsi  we  intenrnpted  theioiitGyuit 
in  gne  plao^,  and  aoldered  at  the  extremities  of  the  aeparwtod 
harSf  smaU  brass  cups  which  we  filled  with  mercury,  in.QKder  ti^ 
bave  a  ready  mode  of  forming  a  perfect  communication  between 
Ih^aa  tiMk  i^Qta  by  means  of  metalUo  wires^  A  coymriwina 
nearlv  fimr  inches  long,  and  0-04  thick,  was  nearly  sufficii^ni  to 
eatabiish  an  entire  communicatioQ ;  and  two  ainular  wireai  oai^ 
by  the  aide  of  the  Qther,  effected  a  most  perfect  communicalimf 
%  similar  wire,  about  40  inches  in  length,  also  effected  a  pretty 
good  communication,  but  a  platiaa  wu:e,  0'01968  of  an  inch  in 
diameter,  and  nearly  1 6  inches  in  length,  occasioned  ao  imperfect  a 
eocamunioation  that  the  yariation  amounted  to  oply  one.degcefiu, 
A  slip  of  paper  moistened  with  a  saturated  solution  of  soda,.  «om»> 
plet^y  interruptud  the  communication.  There  was.no  chemical: 
aiotioo  i  nor  dm.  we  obserye  any  sensible  ignitiom  as  might  hwv^ 
been' expected  in  an  apparatus  capable  of  producing  so  gpreat.aa 
electromagiietie  effect.  We  may  also  add,  that  the  sum  of  the 
effect  of  au  the  elements  of  the  complex  electromagoetic  cmiiit^ 
is  mnohless  than  the  sum^  of  the  isdated  ^ects,  which  may*  be 
jNPoauoed  by  employing  the  same  elements  to .  form  simp)# 
eiireHitav  .  i  ..  i 

I  .shall  now  giye  a  detailed  account  of  the  experiments, 
veleired  to  in  the  abovo  oommunication,  aocompanied  with  jmwm. 
fiuther'^obserfationa*  . 

I  Tne  bars  which  wer«  employed  in  the  followiag  .experimeota. 
were  pajraUehtpipftds,.  the  tmnsyerae  section  of  whiah  was  a^uavs^' 

taabjidi^bmgMwV<^'fi<>f<^  'u. 


Mifaioiiyr «ad die  omr  Utro  of bkiniutbf '  Qm. of 4di» aideiivoi 
MM^ icmv.  ggA  %^  Mf  iooboft  loog^  imA  Uio^olhor 4lM?t  »«oheiJ$ 
the  dimoft  was  ^iioed  borizMtaUy  upon  «ifuidi»  witb  ^Iwo  ^^(t 
•idcn'  i»  lii^  dkectkm  of  ^  iMgnoM  iMMidl^'Md  tbo  cobmmis 
wa«'pli4ed  Hpoaem  <>f  Uio0i«  Havuig  leftt  tho*  ciioiiit  m»i» 
timo  MftioiMt  to  regain  lho4N|iiiUbriaoi'Ofieaipeittui^,ifi4iiol^ 
ilitgiM>imt>0  bean  diMurbed  dmag  A9  plociiig  ^  it»  ioit<wiii«|nil 
«|fOa«iie  «^  ibe  two  soldotiAgti «  or  d»  whiob  wito  tbf^twobitov 
jtigoMOM  iMtab*  Tho  oompMi  9bowod  ft  dmtliM  of  3d  or  ^ 
d^fMOa ;  tbo  temperature  of  Hie  air  waa  67^  of  Fabr>  $  f^a  Min^ 
Mratufa  of  68^  me  doTiatioa  waa.  observed  to  be  30  degtaaa^ 
Wo  Mgteoted  ID' note  the  temperature  of  tbt  atmotpheta  lat  tbe 
oommeMomieiit  of  the  eiipertmeat#  We  aball,  tberefore;  oaIjf 
eonmune  die  reeolto  of  experimenta  made  at  the  aame  mood*  *  >  * 

JEomr.  2,--«* Another  circuity  fiff.  6,  waa  formed  4>f.tbe  eame 
leogtb  aa  the  former^  but  Wiag  tbe  opposite  ^sidea  ofihe 
aame  me^>  a b  and c  4 being  bismuth)  an* a  efmii  dot  aali^ 
MOSy  so  Aai  the  circuit  was  composed  of  two  thermoeleotriQ  ele^ 
meats  rendered  aetive  bjr  iee  ^plaoed  upon  two  opposite  angieab 
TliU  cireatt  produced  a  deyiatian  of  30  to  31  degrees^  under  the 
aasM  epseumaianoes  in  which  the  simide  oiroait  produoed  ♦ 
4tvia<ioa  of  23  to  23  degrees.  The  tempemiure  in  this  circuit 
hm  its  equiUbrittm  sooa  rsatored>  so  that  the  *  thermoeieolsfe 
effiiet4|ppears  weak^  thra  it  would  do  without  thiaeirooautanee^ 

JBrper,  3.-»A  circuit  A  B  C  D,  fi^.  6,  the  circumference  ef 

fin 


was  donUa  that  uaed  vk  the  first  e^iperiment,  wsn  {>ut  in 
aetioii  by  ioe  placed  upon  one  of  the  solderiiigs«  The  deviatmi 
was-  only  from  18^  to  15^  under  the  same  oiMiimstanees  whaeb^ 
with  the  cireuiti  fig.  4,  ^ve  22  or  23  degrees.     . 

£Mir«(4.*^nother  circuity  -fig.  7^  was  formed^  of  th*  aame 
lei^w  as  the  preoediagi  but  it  bad  four  altemations^or  iMr 
thermoeleetfio  elements  a  6  (a  being  the  antimei^y  and  i  the 
bismuth).  Tide  oirciiit  was  pat  in  action  by  plaomg  toe  mon 
0¥$tj  other  soldering.  The  doYiation  ot  tlia  needle  aaounteobtn 
31|-  degnsesi  under  the  same  nitcumstances  in  whieh  tii^aimpfe 
circuit  ef  equal  length  produced  a  de?iation  of  oiily>U'tOti& 
dMrees,  but  the  circuit  used  in  £xper*  2i  ftg*  6|  ^hich  had  only 
lialf  itsoircumference,  imd^alf  the  number  )of  eieinenfes»'>pso- 
dveed  neatly  the  same  effect  aa  that  obtaiMd  in^tUsexpernaeni^ 
Thus  it  appears,  which  will  be.confinBasd  in  the  sequel,  duat  thn 
deviatuHia  of  the  needle  pt)duced  by  the  tberssoetaokrio  citmnit 
innreaae  with  the  nnmfaer  of  the^  element  uHkieatbelfmgtb  otth^ 
circuit  remains  the  same^  but  that  they  become*  waaiEertn-ptiK 
portion  aa  the  lengUi  is  inersaaed.  it  la  aleo^  eaidesrt#  anA  tt 
win  1^  lendiiied  atill  more  so  in  the  aeqael^  that  tlmee  ^w<i^ 

«ffM»ta  bibttoe  encb.othwr  i  m  that  ibe  aft»ai  of  »  eemnii^  malt 


game  prnpoiUon  ts  tbe  nomber  of- the  ele«ieiit8*;>  oti,  intolker 
woidsy  elemeatt  of  «qud  length  fom'cincuile  wbkdi't>rodtM9 
equal  dewiatioos/ whatever  may  be  the  nwinber^of  Ilie#erealeiii9i 
WeA^onfiraiedtliese'Vesiilta  by  oempaiiw  the  efecte^f  UMr^ 
dkree,  four,  six,  thirteen,  and  twen^«*two  elemeota.     <  i. .  .     ..,,< 

fe  ordi^r  to  Ufna  complex  drctiitft  capable '  of  prodveiiig  a 
gveat  effect  upon  the  magnetic  needk,  it  will  be  neeett^  •!» 
mplOy  iT^iy  short  elementary  bars ;  and*to  avoid  the  iBcoiMtet 
oience  wUch  foHows  firom  the  restoration  of  tfafe  eqnilibriumidf 
temperature  iKfUeh  happens  too  rapidly  in  such  etoallcirenit^, 
the  solderingB  must  be  placed  altemateljr  in  contact  with  contii 
nMd  sources  of  heat  and  cold.  There  is  still  another  ioGMl»e 
id'  effect  in  the  complex  thermoelectric  oirouit,  which  as  nol;  thtti 
liaiited  by  the  lengtn  of  the  cironmfereoce ;  but  befoir^  it  iafm€&Bi>* 
^tk^ed  we  shall  show  the  relatkm  which  exists  between-  IJM 
different  elements  of  the  complex  circuit.*  ;     *  r 

Exper,5.-^We  examined  tne  effects  of  the  circuits  by  cooling 
^st  one,  t^k^B  two,  afterwards  three,  &c.  of  the  addeitnga 
which  were  rendered  active ;  and  after  several  experimcniltsy  we 
foond  the^mean  numbers  to  be  as  follow :  In  vi  circuit  of  'three 
Omenta,  the  first  gave  a  deviation  of  15|^ ;  the  first  two2&^^*^ 
the  three  tc^ether  §1^    In  a  circuit  of  four  dementR,<  the  ice 

f  laced  opon  one  soldering  gave  a  deviation  of  13f  ^ ;  upon  two 
B^(.  three  25^ ;  four  31^^.  In  ^  circuit  of  six  elements^  the 
fiMt  gAve  a  deviation  of  9^ ;  the  first  two  l^'^ ;  the  first  threfe 
18^'';  the  first  four  23^;  the  first  five  25|'';  the  eix  togethlto 

esi°.  ^  ;  -  , 

^  It  wiH  be  obeerved  that  the  deviation  prod«Med'  by  tbe  first 

cooled  aolderin^,  is  nearly  represented  by  double  the  <}u0tieM 

-obtained  by  dividing  the  total  deviations  produced  by  tiie  tm- 

cmtf  when  tdl  its  elements  are  put  in  activity,  by  the  numbet^bf 

elements  phis  one.    It  is  also  evident  that  the'  other  nunAcois 

aearlya^proatoh  the  value  of  the  simple  quotient;  but  titill. they 

iippear  to  form  a  decreasing  series.    We  are  nowidluding  to  the 

<4eysation8.'meaaiired  by  the  angles,  and  not  of  the  realexteotfiof 

tfaye  effecta*    If  ittwere  not  necessary  to  regard  the  diffe^nt*^ia- 

InMeaiofiall'tfie  pointe  which  act  up<Mi  each  otheriin  th&fdifibr- 

•^ent'poaitiMS  of  the  needle,  andeven  to  consider  what  maribe 

IIm^  veeiprooal  'aituation  more  or  leds  oUique  >of  the:  edgaaon  Abe 

I^MdtiotoraiMl  of  theaeedle>  the  effects*  might  bemeprceenltel 

-bV'tha'timgeala  of  die'deviatiobs.    It  is,  howetsivt  aremfindcaifie, 

-^ttaitkK^Mipeimcats  which  we  ha^e  maide -indioaife  atcbnaftiapt 

tftnMon/bef^weea  ttie  deiviations.     If  such,  ajripfertmemst  iaa  iwe 

^m:hit])l«rtO)hadnn  opportunity  of  perfevming^werOmiBdetttihle 

^^f^jprnteftotaiCtoessy  consequences.  inleieBtitig''to«'iiibe  (tiieiny 

would  iwdoabledly  arise  from  therm;  (     .  r .  .,  ^  .-.m 

-  ..£qMr;^iS^«^lhftr>B^  action!  may  be  ndndoMd  senrffale 

4}yB|e«tiBftiofrtfat>ekolramiit^eiicittd  la  osdlir^o  peodnba 


wittv^tmi  pfecei^>of  A/the^Mner/Bd  Ikat  tUit  arrangt^nieiii^ 'eoii»ti« 
tilteb  e^fokc(9  <^teuit^<  the  two  efmb-  of  wfaiish  are  of  the-saiM 
iiAtotaU  After  having  put  some  ice  upoa  one  of  the  soldeKngSi^ 
eiMttuiimMAition  is  established  between  tfie  Uffo'  pieeiss  iHf 
means  of  the  BfldUplying  wive.     '  c  '  •  '  «> 

^'i  flH^eAfct  of  this  is  sensible  upon'  the  needle  bf  the  intrtra- 
Meiit)  4>iit  yet  it  is  yery  weak ;  weaker,  for  esample;  than  th# 
eflbct^  a  piece  of  copper  and  silver  with  water  as  a  flctid  ccmia 
Ifoiotonii  The  eflbct  is  rendered  more  evident  by  eo^imtnicating; 
a^flresh  impulse  to-  the  needle,  at  the  end  of  eaeh  retorn  after  ^ 
Ibrmeriitnpulse.  ' 

-Thsf  extraordinary  weakness  of  this  action  is  very  remarkable^. 
W^  team  from  this  result  that' the  same  thermoelectric  elements 
which  produce  a  great  effect  upon  the  magnetic  needle  of  th^ 
^ompass^  when  their  communication  is  made  ()y;a  sfaott  tod 
thick  conductor,  act  but  very  little  even  upon  a  much  mord  aen^ 
Bible<needle,  when  the  commiunication  is  madef  by  a  (irin  con- 
tbiotoi'iof  considerable  lengdi.    A  hydrOelectrit  cufrent  exdteil 
1^  ft  meee^of^no  and  silv^,  with  water  as  a  fluid  conductor; 
jproduWs'an  effect  upon  the  needle  perhaps  a  hundred  timeii 
greater  <han  that  of  the  thermoelectric  current;  nevertheless  the 
«ffeet  produced  by  the  former  upon  the  needle  of  th^  compass^ 
4B)ren'W|ien  the  communication  is  made  between  the  elements  bjf' 
Ae  b«0t  conductors  is  scarcely  sensible ;  while  the  effect  of  the 
lattsr  upon  the  compasjs  is  not  only  sensible  but  considerabM. 
All  thitf  marks  a  very  important  property  of  the  thermoelectric 
current,  which  indeed  might  have  been  foreseen  by  theory,  but 
"Wttchi  expienence*  should  confirm ;  that  is  to  say,  the  thermo- 
^electrio  circuit  contains  the-  electric  powers  in  much  greater 
.^pia»feity  than  the  hydroelectric  circuit  of  equal  size ;  but,  on  the 
other'  hand,  the  intensity  of  force  in  the  former  is  much'  weaker 
libm  in  theJatter.    Since  the  first  electromagnetic  experiments, 
it.  his: been  clearly  seen  that  the  deviation  of  the-  needle  pro^ 
^oedf  by  the '  electrical-  current  would  be  regulated'  accord- 
ing:  to  the  ^quantity  of  electric  power,  and  not  by  its  inteti-* 
Mtyi     'Thus  the'  considerable    Aviation  whicti   tne  thermo- 
electric  cunrrent  produces  is  an  indication  of  tile  great  qusiti-r 
titr- of' power  wnich  it  oentains.    As  to  the  intensify  it  is 
mitfrenally  acknowledged,  that  an  electric  currenipervaoes  ooll« 
dlielevs  soimuch  the  more  readily  as  it  is  more  intense :  t1i6  hydro- 
efeciric  ctunent  which  more  easUy  pervades  the  wire  of  the  miAtl- 
rffier^an  the  thermoelectric  current  does,  musty  tfaerefblrcf,'  be 
»ttiore  intense.  The  much  greater  quantity  of  Mectric  power  vAficil 
Must  >bet  ttdmilted  to  exist  in  the  thermoelectric  current^^  will  tMd 
•  no  objection  to  this  reasoning ;  for  it  is  perfectly  evident  that*  in 
die  case  in  which  a  current  A,  of  intensity  equd  to  that  df  am- 
'irthepcisrvedt  B^  but  greater  in*,  quantity,  is  presimted  to  a  con::* 
vifariB^  vtrfBeioit '  to  tiansmit  the.  quuili^  •  of  B> vonly^}-  «M« 


fOi»4»PV»  vmi  be  qapjibto  pf  ti^psivitanK  a.  jw^J^  Ij^  W(i?f^ 
A,  equal  to  tbe  qurrent  B ;  and  if  we  aqppose  A  ta  pi^wp.  a 
i&onger  loi^iliiity  thau  Q.  the  traoaimBiiop  of;  the  form^^^f 

ftiU  greater.  -  m     .  ,  .  .r^t 

E:xper.  7fr^\Ve  tri^d  the  effect  4>f  tbe  comply  o^rpi^t  jojj^li 
&e  needle  of  the  multiplier^  and  we  found  it  consi4traUjr  j^^r 
li^eiited,  by  if^cEfi^asing  ioe  uumber  of  the  element^  of  t)i.ei  cij^uit, 
^Vf  n  in  cases  \n  which  the  number  did  not  inc^as^  j^^  w^otf 
lipon  the  compass.  We  obtained  this  res^t  by  eK^eiimQi^p 
imth  Q,  13^  and  22  elements*  It  appesurs  then  that  the  intensify 
of  the  power  increases  in  the  oircuit  with  the  number  of  mk 
eleinentSj*  which  is  perfectly  conformable  to  what  happens  in 
Tolta's  pile.  The  circuit  had  no  sensible  effect  upon  the  <;om- 
pass  when  the  communication  was  made  by  the  inuliiplying; 
wire,    '    '         .       ^  .    ^  :    .  V 

Esgfer.  8p^A  platina  wirei  about  0*004  of  an  inch  i^  diaipe* 
ier,  was  not  ignited  by  a  thermoelectric  circuit  composed  htl9 
elements,  but;  which  was  nevertheless  capable  of  causing,  t^e 
compass  to  deviate  28  degrees ;  yet  a  hydroelectric  cirauit  pro* 
duclng  an  equal  effect  upon  the  compass,  was  ^oite  sufficient  to 
igjoite  the  saipe  wire.  This  difference  is  derived  from  the  too 
weak  transmission  of  the  thermoelectric'  current  by  the  piatina 
wire«  During  the  communication  effected  by  this  wire,  thV 
needle  of  the  compass  indicated  only  2  or  3  degrees  of  deviations 
An  iropi  wire,  about  0*008  of  an  inch  in  diameter,  .was  nu^ 
ignited.  The  communication  effected  by  this  wire  produi^  i 
greater  deviation  than  the  platina  wire,  but  only  by  6  ^egrees^ 
We  must  wait  for  the  currant  produced  by.  a  thermoelectric 
apparatus  com[>OBefl  of  several  nundred  elements,  before  .we 
snail  be  able  to  ignite  a  metallic  wire. 

.Erper.  9. — ^We  were  unable  to  produce  any  sensible  che^. 
mical  action  by  the  thermoelectric  circuit ;  thos^e  fluids  which 
have    the    greatest    conducting  power  resisted   its   aCticH^; 
Ibr  instancy,  nitric  acid,  solution  of  soda,  and,  many  tnetfdlt6 
solt^ons.    We  shall  mention  only  one  of  these  dxperit|ient£r,; 
irhich,  freauenily  repeated,  appeared  to  produce  some  ehemipal 
effect*     ne  placed  a  piece  of  blotting  ptqper  moistened  Vrmh 
Solution:  of  sulphate  of  cc^per  between  two  perft^tly  neiW  fi^ii 
fraud  piecei^ ;  tne  precaution  was  taken  to  pni  the  two  pieces  in 
contacif  with  the  paper  on  the  sides  whicb  hadMilulait  im^iXMk 
«ioQC|i^  and  the  thermoelectric  current  was  passed  through  iii^f 
two  j^ieoes  of  metal  and  tbe  |Doistene4  paper.    In,  a  ..qiiarat  <4] 
9^  Ikffttxr  some  parts  of  the  silver  were  dightly  coverml  .wffl|' 
fcpMr,    J^ut  i^s  this  tracQ  of  metallic  precipitation  did  nbtxeaiat 
mrs^m^  accompanied  with  9Ught  friction,  we  ar^  disbosad  tO  cote* 
i^der  thts  ekpenment  as  too  qaeitionable*    Purine  ^  thnd '  that 
the  tvt^O  pieces  of  silver  with  the  paper  Ibnned^in  of  tlie  t&t^' 
cuityhot  the  slightest  effect  was  {WOdnoedupoil  me -oOM^s^  Ud 

tlfAt  this  iiNT  piece  of  moisttfbed  mptr  ma^  lio  slid  tOr|^#l| 


.•!0i9:jur 


lojS^^'ffll^ct'lisolalsoto,  no  senslBle  ^hemic^t' eflfecl' conW  Ki^ 
i{Jil«HIett^Ti*otf  the  sKglit  ihWnsity  iriScaled  by  the  mnltiBlier; 
tltere  i«  reafion  to  thitik  that  It  would  requiri^  an  electiTccfrcmt 
6f  Tbi^i(^  Kuhaf^d  ilementsf  to  pervade  a  fluid  eq^uaHy  welt  tik  ^ 
IJ^aV  jjUe  forined  of  forfr  .6r  five  demits .;  but  it  i«  Very  proC 
MtSle*ihat  sticli  an  apparatus  Will' ptbdu^e  ^flfects  '  sii^Qair 't(j 
a^^^S  which  may  be  expected  from  hydroelectric  piles,  tbi; 
tnetalhfc  elements  of  ^hich  arc  enormously  large.  -  • .  ♦♦ 

*  '^S^tper.  lO.-^The  action  of  electrical  current*  upon  afitttifd 
tioflies  is*  one  of  the  most  remarkable  which  it  exertS.  '^^Tife 
therndoelectrio  circuit  excited  no  senjijile  taste,  whenif^ai 
made  to  act  upon  the  tongue  ;  but  upon  a  prepared  ftbg,  it]pro'^ 
duced  effects  of  two  sUghtly  different  metals  ;  this  result  evinced 
that  the  nerves  of  a  frog  are  excellent  conductors. 

JSJrper.  11. — A  thermoelectric  circuit  of  13  elements  produce4 
no  effect  upon  the  most  delicate  electrometers  ;  nor  did  Volta's 
condenser  unequivocally  indicate  signs  of  electricity  in  this 
circuit.  But  we  acknowledge  that  we  did,  not  repeat  tnis  exp&-: 
riment  60  often  ais  it  deserves. 

JExper.  12. — ^The  experiments  which  we  have  related  are  suflBl^ 
cient  to  prove  how  weak  the  thermoelectric  current  Is  with  reja,"' 
tfqn  to  tba  conducting  power  even  of  the  best  conductorS| 
Another  ex^priment  produced  similar  results  under  otheir  forn^s^ 
The  ^reat  circuit  consisting  of  a  rectangle,  the  lelhgth  of  whi^ti 
was  nearly  four  times  its  width,  was  placed  in  such  a  manner  that 
the  tWo  snoit  sides  were  parallel  to  the  needle  of  the  cbmpasi^  j 
the  compass  was  placed  on  one  of  these  sides,,  and  the  two  adja^ 
cent  elements  were  rendered  active. .  After  having  observed  the 
di^vjation  of  the  needle^  a  communication  was  efllected  beiween 
d^eactive  parts  furthest  from  the  compass  by  means  of  a  coppeif 
w;re,  so  thai  all  the  active  parts  might  form  a  separate  circuit. 
After  this  diminution  of  the  circumference  of  the  circuit,  th(| 
needle  Indicated  a  stronger  action^  this  effect  would  not  )3iay$. 
B^eti  Very  (evident,  if  the  transmission  of  the  thermoelectric  cui> 
rcjni' were  not  so  difficult  even  in  the  metal,  that  a.di^erence  oj^ 
passages  of  two  or  three  feet  could  produce  sd  cpm^ideraDte  1^ 
c^ang;e.jn  the  effect.  It  must  be  observed  that  the  sa/na 
copper  wire  employecl  to  effect  the  communication,,  wbeg 
some  part  of  the  whole  circuit  was  interrupted,  wov^d  prq-r 
dtic^  scaircely  the  same  effect  as  the  immediate  junction*.  Wl^e^ 
the  part,  of  the  circuit  furthest  from  the  coippass  was. fen-: 
dt^red.  actiye,  and  a  similar  communication  was  .effecteidL  the 
deviation  of  the  needle  diminished.  .  However,  this  difficulty^  of 
trai^missjon  is  unattended  with  any  (hing  that  oi^ht  to  occasjtOA 
siixpris^.  ji^or  the  electricity  in  a  circuit  of  con<fuctoi^  li>.  con« 
sequence  ,pf  their  Cpii tact,  must  flow  in  proportion  as  it  acquire^ 
tb^^inteiisi^requijsite  to  clear. the  passage  in  these  ^ndi|^^rs{ 
ttierefdr^  •  tnis  electricity  n^ver  ac(^uires  $uflScient  intensity  to 


fetvifAiA  tfce  tiondutlor  witb  ftcBitjf,  hut  it  y9iSL  coDattotea»iciKir 
ttet  M  $o<m  a«  the  circuit  dpM  not  oppose^  Ihe  obstaebof  inpf 
«oteidenible  leoUtioD.  It  is  ^asy  to  perceive  th«l;!ilie<MMWi|^^ 
ef  electricity  devdoped  by  this  continual  ei^citataon  whicii^ejiisla 
in  the^  ciycatt,  ought  t6  be  so  much  the  greater  as  the  dvoiiit  iau^ 
tMfi  perfi^t  conductorl  Thus  the  thermpelectn^  eip^nk  wn^ 
plies  an  incomparably  greater  quantity  of  electricity  than  juif 
otfier  circuit  which  faaa  as  ybt  been  invented* •  I£by  oiher  .drdUits 
Wter^  the  acids,  and  the  alkalies,  have  been  successively  dec^mt 
ifoaedi  it  is  not  beyond  the  limits  of  probability,  that  by  mieans 
of  a  new  circnit,  we  shall  be  able  to  decompose  even  the  nictate) 
and  thus  comnlete  that  great  change  in  chemistry  yMc\f^  com 
menced  with  tne  pile  of  Volta,  .       I    i. 


ss 


Article  VIII. 

ft 

Analtfsisoftke  Native  Sulphate  of  Iron  and  Alwnkm. 
^     By  R.  Philips,  FRS.  L.  and  E.  8cc.      '  ^ 

Until  after  I  had  completed  the  analysis  of  this  substanoe^ 

I  was  not  aware  that  it  had  been  noticed  in  any  work'  on  minei* 
ridory :  I  find,  however,  that  it  has  been  described  in  the  24di 
nuQiber,  p.  97,  of  Mr.  Sowerby's  Exotic  Mineralogy ;  the  i^peei!*- 
nien  mentioned  and  figured  in  this  work  under  the  iiame  oi  sol* 
phate  of  iron  and  argilla,  is  stated  to  be  from  BacherstoPn,  ia 
ochmolnir.  Mr.  Sowerby  mentions  that  it  seems  to  have  b?ea 
mistaken  for  native  alam,  but  he  justly  observes  that  it  differs, 
fi'om  dum  in  containing  no  alkali,  and  that  the  solution  yieMs  k 
upon  the  addition  of  potash.  >    . 

The  salt  which  I  subjected  to  examination  originates  from  tiie 
decomposition  of  iron  pyrites  in  slate-day.  It  was  preijented  to 
ine  by  Charies  Macintosh,  Esq.  and  is  plentifully  met  wiA'  in 
the  slate  clay  of  the  deserted  coal  mines  of  Huriet  and  Gatapsiei 
which  as  well  known  is  employed  for  the  double  purpose  oz  pre*- 
paring  alum  and  sulphate  of  iron.  f 

'  The  sulphate  of  iron  and  alumina  exists  in  the  state  of  soft 
delicate  fibres,  easily  separable  from  each  other;  it  is  coiourfe^, 
and  its  lustre  is  silky,  and  it  resembles  asbestns  in  appearance. 

II  is  so  extremely  light  that  100  grains  of  the  crystals  occupy  a 
space  equal  to  that  of  an  ounce  and  a  quarter  of  water«  By  expo- 
sure to  mpist  air,  the  iron  is  converted  into  peroxide,  and  the 
crystals  becpme  yellowish-brown.  It  is  readily  soluble  in  water, 
and  the  solMjt;ionj,  as  above  stated^  readily  yields  ^ory^tals  of  alum 
on  the  addition  of  the  salts  of  potash  or  ammonia.  By  sponta- 
neous evaporation,  crystals  of  common  sulphate  of  iron  are 
obtained,  and  the  sulpnate  of  alumin^i  remains  in  solution ;  this 


fs^imiloht^ati&wJljf^  ^b^i  M^ ii  ^bay^  not  tfif^QM  uQ^m^^i^f 
eoaHnifi  wUpbiite  m i^  ec^ioetini^s  mixed  iivJithikHt  jff^t^ 
lkQAi0iWitaste.QCtbe^prfiaey9i§9  of  i|uiL  ^  a44^  ^  Uie^^ltii^ilPw 
the  oomMon  evidtence  of  the  enUtence  of  that  fs^eUd  U  ofH^f  4) 
fsmmt^ioSfotMh^WB  %  veiy.tigltt  bl^  pi^Qipitit^MAilopFJOjg 
jtim the Jr^p Upland  ,<    /,    t^;.! 

^j  Oiie/htm(}red  gmins  ol*'  this,  doul^le  salt*  cjeamd  Jvi^jQiiaQ^Ai 
pottsiUe  froni'the«maU  fVagiiaents  oC  slateHclayy  .weve  <i^s$olT^ 
HI  distiUed  j^Ater ;  the  sgJ^tioQ  w^  filter^,  and  f(^UT  g^tq^fi^' 
liaclbjr  imttwf  refloaining  wd^ssolved,  t^ede&ciemy  vf^k,,^fn 
pbtti  bf.ani'  equal  ^viaxkti^y  of  the  puce  salt.  .  The  solulloti  yiWk 
Qeated  with  a  Uttle  nitric  acid  to  cQpvert  the  iiroo  iQto.p^Q^Oy 
and  nitrate  of  barytes  was  added  to  it  as  long  as  precipitation, 
ensued;  the  sulphate  qf  .hajryt.?s  ,washed  aii^.gried  amounted  to 
91*25  grains,  which  are  equivalent  to  30*9  of  sulphuric  acid. 
The  slight  excess  of  nitrate  of  barytes  being  removed  from  the 
solution  by.  means  of  si^pihuriC'^M^dr.  the  solution  was  decom- 
posed by  ammonia  added  in  excess,  and  the  peroxide  of  iron 
and  thi^^aliwna  nnere  of  counif^  precipitated  togj^ber^  ,. 

The  ammoniacal  solution  was  examined  ia  order  to  discover 
whether  any  minute  portion  of  lime  or  magnesia  was  contained 
ift'ther^dalttbut  ncHie  waa  detected;  the  precipitate  was  boiled 
mth.  a  sohition  of  soda  to  separate  and  dissolve  the  alumioa^^and 
Iflik  peroxide  of  iron  left  being  washed,  dried,  and  ignited^ 
weighed.  23  rrains ;  but  the  iron  exists  in*  the  state  of  protoxide ; 
flind  as  40  of  peroxide  consist  of  36  protoxide  wd  4  oxygen,  23 
are  e^nsvalent  to  20'7  of  protoxide^- which  is  of  coune  the  ^m^ 
tfty  cmtaiiied'tn  lOO'graiaa  of  this  doid>te  «a}t.  '^' 
'  The  alklditie  solution  which  contained  the  alumina  was  supev^ 
aatitoioted  with  muriatic  acid,  and  the  nlununa  pedpitated  by 
carbonate  of  soda.  When  washed  and  ignited,  it!  weighed' '5*2 
giiains. 

>  <  E  made*a|i  attempt  to  ascertain  the  quantity  of  water  pf  •crys* 
iiallissation  by  direct  means,  but  it  failed;  indeed  the  nature  of 
the  aalt  is  such  as  to  render  it  scaitcely  practicable ;  for  it  is^  I 
timky  mflv^.tlian  questionable^  whether  anfaydraussn^atte  of 
iron  or  of  alumina  can  exist ;  and,  at  any  rate,f  there  is  great 
danger  either  of  not  'dxpelling  the  whole  of  the  watci!  by  he«^^^  or 
pf^^mikig  (^some  of  theacid  with'it,    *        -^  •     -    .'•    .•   ii  ! 

•  Kronvthe  experiments-above  stated,  it  apfxears>  tfiat;  ttufii  iedlt  ' 
oonwtaof  :     .     ^ 

'     '    ■  ^  Sulphuric  acid. ......'  SO'9 

•  Protoxide  df  iron.* 20-7     '    V  - 

''  Alumina............... &*2-    •      • 

»^'' '    «      Wviiig  for  wtitet .....:... 4S^''i:  '•'    ' 

-i-'nr,   •-     ;'•    .        ••!  •    ,'•        •  '  ,      .  .'    '.      ii^i,Uli.'-     .1.'"    ■   ... 


I  jPepe^ted  fh««e  «xperitiieiit8  with  a  t^h  qwmHPf  ^tH%^^ 
m4  the  Ignite  agfeM  almoit  hrecitefy  with  Mifif^  tb  the  itil« 
fjhuHc  add'uhd  oxide  ofirotiy  Dtitthefe  well  fetfMf 'Mi  ehnnifta: 
the  difference  wts  ttot,  however^  seflicieni  to  mAtoeeme  egftin  td 
repeat  the  tomlysis. 

I  hare  etated  on  t  former  oecasion  my  veasotift  for  beKeving^ 
that  hydrogen  ss  },  alumina  is  27;  and  this  detetminatlon  m 
ftretiffthened  by  tfi\s  results  of  Sir  St.  Davy's  experiments  stated 
Jn  p.  I57  of  his  Elements,  and  to  which  I  have  only  lutely  par<^ 
ticularly  adverted.  He  says  that  from  experiments  which  h4 
*^  made  on  the  quantity  of  ammonia  reouired  to  decompose 
saturated  sections  of  blaming  in  acids,  n  would'  i(ppear  that 
the  number  fepresentitig  alumina  is  about  48,  tmd  supposing  it 
to  consist  of  one  proportion  of  aluminum,  and  one  or  oxygen, 
3d  wiU  be  the  number  representing  aluminum/'  If,  however, 
the  atom  of  oxygen  be  represented  by  Sinstead'of  15,  then  the 
number  io/if  idlumma  will  be,  according  to  8ir  H.  Davy's  etp^ri* 
tnents,  28*6;  now  this  suftciently  approaches  27  tOaMist  jfl 
Aeeidtng  the  qoestiOn  whether  alumina  shouhl  be  repi^irtttfced 
by  27,  or  by  16,  which  latter  number  Dr.  Thomson  oonntdeni  ttt 
be' the  weight  of  its  atom. 

Representing  then  sulphuric  acid  by  40,  protoxide  of  iron  W 
$6,  alnmina  by  27,  and  water  by  9,  it  will  appear  that  the  km^ 

jdiate  of  iron  and  alumina  in  question  is  composed  of     - 

•     ,  ^  ,       .    .  .  <•       •»».-' 

4  atoms  of  sulphuric  acid  • »  40  x  4  ac  IQO 
3  atoms  of  protoxide  of  iron  36  x  3  fas,  108  •. 
.  1  atpinofaluimnfu  ««*««*^»*^.«««  «fi    27;-     ,< 
25  atoms  of  water.  «.* 9  x  36  vf  2i)^.    ...        1 

•  fiio 

We  may  then  consider  the  salt  w  oomposed  of: 

3  atoms  of  sulphate  of  iron.  76  x  3  5= '228 
1  atom  of  sulphate  of  alumina.  . .  •  •  s:^  67 
26  atoms  of  water ' ==225 

Weight  of  the  etom.  .  .• « i dSO 

On  this  view  of  the  ^ubiect,  the  theoretio  qoHV^a^on  af,t}ie 
salt  will  be  as  follows,  wjbic)i,  it  will  be  qb^^vm, .  9ifgm^iV9f^ 
nearly  with  the  analysis :  ....... 


Sulphuricacid 30-76     ''   ' 

Protoxide  xjf  irOn . ; 20*76 

Alumina.  .....;;. ;  • ,  • '  6'19 

Water.  .••;. ...••...  43-26 

L6ss  ...:.:;.. 0^03         ^ 


100^ 


/     •  / 


Sblphatebfirotf  ......•• ^^^r.  48*64  < 

Stilphate  of  fllamkot .••••vi.^  18*86*     •     ' 

Water ..^......w  43*96  ^  '    >»i 

^«  II I  11'.  '.'ii  IV.'.  '"r'agBg 
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ARTICliS  IX. 

*  '  * 

Om  the  CrjfsialUne  Forvuof  Artificial  SaUt4 
By  H*  J«  Brooke^  Esq.  FRS. 

(To  the  Editor  of  the  Annals  of  Philosophy.)        '     ' 

*  i       DCAE  SHI,  .    *  .'\ 

Tab  introductory  volume  to  the  Science  of  Cry«taflogilt{ihy 
an  ^hich  I  have  been  for  sereral  months  engaged,  having  pa6Ml 
thiough  the  press,,  I  propose  now  to  resume  an  examination  of 
the  crystalline  forms  of  the  artificial  salts,  a  subject  which  htA 
been  hitherto  much  neglected,  and  of  which,  during  the  l^ttwo 
yearsj  we  havf.  frequently  spc^en.  .  •  *        . 

As  an  evidence  of  the  neglect  with  which  the  crysiaUographi- 
cal  chaoucters  of  the  productions  of  the. laboratory  have  b^^ 
treated,  I  may  refer  to  the  recent  edition  of  Dr.  Henry's  Che^ 
mistry;  and  I  do  this,  not  to  impeach  in  the  slightest  degree 
the  value  of  that  work,  butmerety  to  remark,  that  instances  of 
imperfect  and  useless  descriptions  of  crystalline  fortnii  are  admit- 
ted into  volumes  otherwise  of  great  worth.  ^' 

The  crystalline  characters  of  the  artificial  salts  Will,  if  atrictly 
attended  to,  frequently  assist  the  researches  of  the  chemist. 

An  examination  of  the  fdrms,  iifnd  measurements  ^ftfl^  angles 
of  the  crystalline  deposits  from  his  experjm^tal.  processes,  will 
immediately  inform  him  whether  his  experiments  have  produced 
such  result^  as  he  had  anticipated,  or  wnether  his  compounds  lure 
Bew  and  unexpected.  For  this  purpose,  however,  the  reflective 
goniometer  must  be  added  to  his  other  implements,  tod  he  ifill 
not  foil  soon  to  discover  its  value  in  reference  to  his  pursuits.  ' 
'  Bui  to  be  provided  With_±h^-mektt!g  of  etfefcttlaflv  iit»plyin|' 
this  instrument,  he  mu^t  b^  acquainted' with  thes  lorms,  and 
the  measurements  of  the  angles  of  all' the  known  crystals 
of  those  saitB.  During  the  last  summer,  I  measured  aconsider^ 
able  number  of  these,  most  of  which  I  have  to  thank  you  for 

Erocuring  for  me,  aild  for  Aome  Others  1  am  indebtifd  to  the 
indness  of  Mr.  Teschemacher.  -Several  I  also  prepared  myself; 
and  I  skudlatiU  feel  obliged  to  you,  br  to  any  ofyour  friends^  for 
measurable  crystals  of  any  of  these  aftiflciai  compounds. 
New  Serjkt,  vol.  v,  2  g 


With  a  iriew  to  reqidejc  thp  des^ptiona  o^^tbe9e  j^^jsifoj^f^ 
ms  practical  u possible,  jt js  opt  mjf  intenlioii to  mw"^^ih^ 
madiematically,.  find,  ia^celation  \f^  the  theory.  9Jr  4fpriB9ifii^^« 
TheinforoMition  fhe  cliem^l  rieouires  to  b^  pofss^^/liad  ofpQflt 
cerning  the  crystals  wl\ica  may  h^  formeclduru^g Ki^opeTl^ioMj 
is  the  character  of  their  simplest  or  primary  forixw;^ ,  thj^MT  ^k^jr 
ages  where  they  caiji  be  given;  tJieir  modified  ok  sec9^Ekdi|i?y 
forms .;  the  angles  %t  which  their  i^anes  severally  ini^lipe  t/o  epu7h 
other;  <i|irith  occasionsd  notices  on  their  predominating,  chs^^t 
iers,  an4  on  any  peculiar  habitude?  .which  may  be  obi^erv^d  ,tp 
belong  to  particular  crystals. 

pescrijmoi^i^  of  several  of  the  artificial  salts^  fbivukd  09  these 
eharacter&r,  will  form  the  substance  .of  this  and  some  fgjlowiqg 
qoqununications.  Thqse  will  be  accompanied  b^,  figures  whitiS 
are  not  drawn  with  geometrical  truths  and  are  mteoded  «))^r<e)y 
as  diagrams  to  which  the  measurements  of  the  cnrstals  may  be 
more  convenient!]^  referred,  and  which  will,  at  tne  same  time^ 
teilvey  a'^^erftl  idea  of  the  form  of  the  substance  desqiril^edj 

.    Crystals  deposited  from  the  Oil  of  Ciihebn. 

Of  tile  chipmical  nature  of  the  substance  of  these  ciysCaUi 
which  I  rei^eived  from  Mr.  Teschemacher,  I  know  nothing/  /  • . 

The  pjp^ominating  form  of  the  crystals  is 
that  of  an  octahedron  with  a  rhombic  base,  F>g*  i* 

as  shown  in  fig.  1,  measuring  as  follows  r        *  ^^  ^ 

■  It* 

P  on  F about. . ... ., .  116^  46' 

P  over  plane  V  *  • .  •  •     74    A6 

Ponf^' 146    40 

91  on^.i^.  •••.....  166      0 

. /»*>Ptt .*>>••  ••i»*^».*  .•  •  161     .0... 
«i  on  a  »...•.,*•,.»;..    4)0    .0/ 


<  III 


'  'Arseniate  of  Potash. 

The  primary  form  of  this  substance  may 
be  regarded  as  a  right  square  prism. 

In  the'  crystals  I  have  measured,  the 
ter||Aipal,edgeSi9f  ^e  prism  are  replaced,  as 
seen  m  fig.  %  measuring  as  follows : 

tr  7'      '        '   "        ft  *'  ' 


i 


'  tiK    ''»-. 


Ilg.t. 


M  on  c 
M'on 


xThe  piedoniinating  form  pf  woat  of  tb^^ 

^  Thfrfwnemdalair  of  ftnn^)Sni(tKe>lHUn  nl^ 


are  um^  in  tll^  intradiietory  i;q|lum^  talrc^^  ^( 


^i\ 


MihoitiMMAi 


t     r: 


J.  './- 


J  •' 


..rl'(   \l  -h  v^l    »     • 


ji-r** 


y.  .>ji-''i- 


1  r 


■^■♦■i»  —  q^awA** 


'         •    -• 


^iVstal  an  appearailcfl  of    ff^ 
tbe  bsifte -being  feotansolar,  bat  notsqu&t'e;'. 
thttd  Mfbtding  one  of  the  ntimcir^us  insttftibes 
vA^  #ittbe  fbtfnd  amdtig  'ct^stMipdf  de- 
I6ttfi^  front    regttl«fl4ty  atttt  aytotiieti^  fti  ''' 

iii^t  ttkttiml  formS|  by  a  disbtoportionate  eftension  of  BODole  b^ 
the}#  pianiil^y  a  character- winch  would  frequent^  liad  tb  atf 
iriaccnhite  deterttinatiott  of  tftteir  forms/  if  the  gotiiometer  werts 
not  resorted  to.  But  the  goniometer  will  generally  correet  ;^«j 
erroneous  conclusion  derived  from  the  appearance  of  the  C179 
^1;  iii»k  has  done  in  this  instance^b^r  showing  ttiat  M  oh  e,  taidt 
M^  iofh  c^,  measure  alike^  which  it.  is  highly  improbaJ[}}e'theif^ 
alkocdid  do  4f  the  base  of  the  prism  -were  not  square.,  \   **- 

■    '  *  ,  Chhratei^Poiash.  \         ' 

The  ipnm^Ty  form  is  an  oblique  rhombic  prisqi^  ^mp  oflli^ 
crystals  being  modified  as  in  fig.  4.  The 
cleavage  is  e^y  parallel  to  the  planes  M  and  .  iig.  4. 
M%  and  the  cleavage  planes  are  brilliant, 
li^t tti'e only  cry^talb  l4ate  are ^ tod  thtato 
obtain- ft  iil^velge  pltoe  parallel  to  P.  Th^ 
measurements  are  asfolloWfi(i'  '  •     •  -     ' 


PonM,  o^M^  .^10$°  30'       , 

MonM' 104  .  0 

Pone' 106    45  dull 

Pone,  ore'. l29:.46'- 

*i        '*  1  ' 

Tartrate  of  Potash  and  Soda.—HQchelk^SaU.  ., 

The  form  derived  from  cleavage  is  a  righi  rhotnbio  prism. 
This  is  mocjfifiedin  the  crystals  measured>a6 
shown  in  fig.  5.  ,       ^  .     ^ 


'  i' 


f  Kg.6. 


PonM,orM' ,m  ■  Q',: 

PoAc* 138    6Q 

MonM' 100      0 


?*°"^.}... •183 


If^i 


M'ong' 

There  is  a  peculiarity  in  all  the  crystals  1 
h«V6  seen  "at  this  substanbe  WhTcn'  'I  do 
not  recollectto  halve  observed  in^any  others. 
They  ^re^  produced  nearly  in  halves,  and 
appear  to  nave  rested  dp  hem  fortaed'ou' 
planes  which  would  have  passed  through  the 
MMIt^tjof itbe'«itirei)OFysU^  -  One  ortbetei 
natural  s^egments  is  shown' in  «gJ  6;  "to '  ^ 

•  e  18  a  dttU  plane,  and  iKcan  on  only  one  of  the  crystals  out  of  leveial  tliat  1  have 

2o2 


[I   ) 


M   U 


some  of  these,  the  front  half  of  fig.  6  is  the  portion  prodnced^ 
the  plane  /  being  then  npnermost.  In  some  of  the  segments, 
however,  there;,  is  a  slight  oevilition'  ftbm  this  e^tactness  of  posi- 
tion oftheplanesjTorA. 

nitrate  of  Soda. 
The  primary  form  is  an  obtuse  rhomboid. 

;     ;     '  l>onF 106^30'      . 

PonF'... ^.    73    30 


.>  •  / 


Md  fbirre  afe  not  im^  modifications  on  the  ciystals  measured. 
Somie  of  these  ate  lengthened  into  appa* 
fently  ofoIt(|u^  thombie  prisms,  as  shown  by  ^g-V 

tile  prodnced  dotted  lines  in  fig.  7,  but  this        ^>''t^< 
disproportionate  eittenston  of  some  of  the  ->^"^     \ 
primary  planes  has  becfn  already  stated  not  \  *^  ^ 

to*  be  untrequent  among  oirystals.  \ 

I  am,  dear  Sir^  yours  truly; 

H.  J.^DOOKB. 


I  hate  jiist  leHmed  that  Mr*  Levy  has  v^ 
Recently  token  up  this  subject,  and  has  mea^ 
snt^d  and  determined  with  a  yiew  to  publican 
tiou,the  forms  of  many  of  the  artificial  crys* 
tals,' without'  being  aware  of  my  having^  previously  0Qca|Med 
myself  in  a  similar  manner.  *  He  nas  proceeded  matminaticall^, 
tod  will  probably  still  give  his  results  te>the  puUio^;  and  there 
can  be  no  doubt  that  he  will  confer  an  additional  imtelest  en  the 
mquiry. 

f  I .  ■  .■!    !      .        ■ 


*  I 


Article  X« 

Astronomical  Observations,  1823. 

By  Col.  Be^ufoy,  FRS.       ,  , 

Bushey  Heath,  tiear  Stqnmpre,         * 

Latitaa«  5to  37'  44'S''  North.    Umgitade  West  in  iime  1'  flO^fF. 


V  » 


t      I 


^kMil  SO.   Smtoioii   of .  ^iinitar*ft   »ati^  ,10'  .43''  Mean  Time  at  Biidiev. 

MteUite 7  8    ^1    04  Mean  Time  k  di«aiw&Sr 

'Hay  S.  ISmenion  of  Ju]il(er^  fleomd  J  8   126    9t  Mite  Timo  at  Boali^.  * 

aiiMBIte...«t.U»AW«i..  .<  H*  Jl9'  AS  McaB;XipieMGfStiit(SMi^ 

^         '  M  '  I  •'♦       •         /      I  ,11/  .-  '  ...      .-M         .        '..         ,        ,.     I  .(f 


'  Analyses  of  M^i.'  "' ''  '^  '^'■' '    ''•"*■ 

A^4  JS»ay  o;t  Magheiic  Attractions,  and  on  tke  Laws  ofTeffttS' 
trial  and  Electro^Masnettsm,  ^c/  By  Pfetet  Barlovr,  Atsdefate 
in  the  Society  of  CivS  Engineers,  tod  of  the'  Ro^  Militaiy^ 
Academy.    Second  Editioti,  much  er^larged  and  improved. 

!  Wji  lunrQ.iorfkpolog^ilo  Ph£  Bidowv  wd  to  ow^ ^THAnm^illfm 
our  tardiiieas  in  nolioiiig^  this  mwh  inpro v^ .  «ditiofi\  qjE*  hfl| 
work ;  biit  we  shall  now  ende«iyouc  ^to  oonipvoiiylie  fii^f  ,iim  d^jTi 
by  giving  «l  more  cGHttpkte  aeooimi^  of  .it  ttm.  imioii«f/m4»uii(f 
stances,  whioh  it  is  unneo^saaiy  to  |«ftiwUrtse»r  iv^lii^  :)^^ 
permitted  ns  to  have  done :at  an earUer  period,  i  .  L|  .  ^n 
The  leading  olyeot  of  this  edition,  at  of  1i#;  Jfoni^i:  on^c 
although  a  ecmsiderable  portiM  of  the  wo&  i»  deyo^d  to  ele^ 
trom^ffnettsmi  is  the  deyeloptlnenti  of  the  mathematical  piiocip 

Idea  of  magnetiam^  and  their  application  to  the  correction  of  th^ 
peal  attraction  of  vessels,  '^  wobh  is  of  mom  and  w^f^  f  a^K^t^K 
amee/'  the  author  remarket  in  the  preface,  '<  as  ^j^ify  y&w  is 
leading  to  some  new  application  of  irm  in  the.  9on$trttc;tio^  ai^ 
equipment  of  ships  (rf*  war,  and  which,  if.  persevered  in  iPfUbont 
MHneniode  of  correction,  would  soon  vender  ^  coippi^».  wQmt 
than  mseless  ae  a  nantioal  inatrument." 

'  ^Mt  may  be  observed^  for  ex$n^,''  hie  oofltitt.u#a»  **  4wt 
bHaidea  diero  being,  at  present  cpneid^vaUy  more  iron.  ba^f|St 
than  formerly,  the  water-casks  are  now  replaced  by  iron  twk# 
presenting  an  immense  attracting  aiirfftOfig  icon  knees,  sleep^rs^ 
plates,  and,  in  some  cases,  the  riders,  have  been  intfoduoed  in 
lieu  of  those  of  timber ;  even  the  hempen  cables  have  been  put 
hars  de  sendee  by  the  patent  oablea  of  iron,-«>^n^arriages  of 
this  metal  are  at  this  moment  supplanting  those  of  the  usual 
material  s  the  ingenioos  patent  capstan  of  Captain  Phillips, 
which  will  doubtless  soon  become  generally  apphed,  is  prinei^ 
pally  of  iron ;  and,  although  of  no,  considerable  mass,  is  so 
situated  as  to  affect  the  compass  very  sensibly;  and,. lastly,  it 
seems  p«ohaUe  that  even  the  leasts  are  to  be  attempted,  in  this 
material." 

■  The  work  is  now  divided  into  three  parts ;  the  first  contdn- 
]fl^  the  grciater  portion  of  the  matter  ebnstitutinr  tile  fbMisv 
edition^  of  which  some  account  Was  giyen  inihe^SMififlSf,  0•,^« 
toij  levi.  p.  0d4-*48O7y  with  the^additionof  some  eaoperiments  on 
the  local  attraction  of  vessels,  which,  by  the  favour  of  the  Lorda 
of  the  Admiralty,  the  author  has  been  enabled  to  make  on  board 
aeveiel  of  his  Mi^esty'a  vessels,  and  ot  the  results  on  the  same 
snbject  obtained  by  a  series  of  observations  in  his  Msjesty'a 
dnp  Leven,  during  a  voyage  to,  and  survey  of,  the  western 
coast  of  Africa,    Prof,  mrlow  hes  also  appended  to  thie  divi« 


giMl:>«r'tJiie?wdrk^>U»papef9^!^<  pn^ke  JE^fesft^jiro^imtlfibif^ 
Raiei  of  Chronometers  by  the  Proximity  ofmastes  of  Irm/fiWiiA 
^iiCMifto  nkomafois^meg^eiia  Action*  rfiiotirontbetVed^  'the 

fbr  1^1  «nd' 1822^;  and  already^ totieed  in  thfe  Jbmir^v  ^r  >.^^ 
jw^A^lr  dk«eriUngrtIle  additioiial)Gx^>efin(enC».ai|dl  09Qf9rvMliojMl 
dit-^  'Ibbili  tttliadtibiiy  I  ttrhiek  ifnlly  ^oonfimi;  his.  ^Htatei^  cK^m^h 
aidtti^>  Mn\Bv  oondudemtbe  eoosidetation^Q/ihattiiabjecit  iH'Abfi 
following  manner :  ,.«-.;    >ii  .j^'*: 

-M»^Su6h  10  'die  torment  gtate  of  Am  method  of  confectitfg  ihe 
ItKsalatinietioiy>or'v<ii8eb<;  and  h^te'I  maM^/ttdLelnyilmife^ttm 
itMi9{K9ti(iim''WMlek  I  Inure )  already (btitotowedoDttuoh  tinie^vta^ 
iMl^  :iircMn0d '  dow  <  pecsBiai^ 

k»M»itMmjbMiiimi^  I  he^c^  I  tras^  •showtiD  i^eryHelteailytihijr 
itol«MKft^'f^<lrC0d'  in  Ae  penf^HaguBoixof  tim  HMtimii,  pir4^ 
colarly  in  those  of  the  Barracouta^  that  the  errors  lariai^ifireill 
llle'<Mad  ^giJtti«0tiaii  are  ^f 'su/cbottnajUinl  and  dMivat,  dis^to 
fbqoii^  coi^iMtiott.  I  havemlso  e&cpl^neda/smpteiiMfthpd>b|r 
irin^tthis^tis  fnropoeed  •  to  be :  effected ;  tod  i  Jie^fe  gt«en,ie(MK 
iifUnials 'Of  its  tedkcttejr,  in'  a  mse  wheve  ;it  was  snbmiSBd ;  toHiriel 
daMngjk  ¥^agbfofieixteen  months;''  "^  •i-<.-  "(i  t'->  vt.tnt^-i 
ii  'Vlie  sMoiid  pavt  of  tfais  Es^y  nnimm^^  A  J'he9t!eti€it^{mah 
t^tmw^of  tluf  £jaw8  irfjlktbrnd :kind*'  Tepreatiaii  JUf^gnetimiJl 
consisting  of  the  following  sections :  ^M.  Investigatioa  rof^ihil 
law#  ^f  nltf giiiBt»tn<  i[)€kiaUar  4o  'iron  f  feodidS'^O^^  Ae  hMi^atal 
heedM'^^f  thedipping'needle^QeneealKreBaitstrt  '4^*  0^^^ 
bhinge  <if'<m«gnetic!  iatensky^of  a  needle* raa.aiteted  l^jirofl 
8^#f«li. '«  lU.  On  tbrmi^iielM^dietiGM  of -bm  <^  in»rr^pfk» 
>ieiltaiV'«iK(MNrimeDtsioa  (beaittion^'of  ^iroa^platea*)  UVi*iiA^ipli»i 
«alM|i'm tfae' preceding formalastO' the  ma^  of^Jneit^lflif 
tffaltspherew  V>,  Oa^the.sitnatioii  of  ibetsrreitlria}  nrngMtis 
a0iis^<Aiiden'«ts  atmaaliwetion.''-  •'  'j  ^  ^  -.> '•  >>t  .  •Kf^f^q 
''Mr;  Bartow  Ibaiids^the  investigattcnii  in  tlie  first  ta^taeq^iipe^ 
AcfeltDwini^iiypotbesisywbiek  rs  a  aMttficattoaiefi^^mf^  1^09^ 
^ee4'  bv'^MIn  Beahycaifttle  in  the  Phihssiiphioalr  MagisiUMi^ 
70l'x^4v.imTl32)'446#  •'*    ■  •■  -ki   i  iv/   ji.ijos 

^^K  Migaetw-pheitemena  ere  diBe.toltbe'existetfeioifi^Nvf 
Mdlriiirttigueiiter  dT'IesBide^de  o£«tombtQationviatid'«iiBbi  that 
l0ielpMk(l0» <# tbe^am^  flmd*' vspriy i and ^^thoser  oCtiieneppfisile 
wteuWdttraet,  eacAicitherw  r   .  r  .      .  >' oit'uri'srn 

N*  ^'Si  -Tb^  fliiids  iw^ironiliodiesxexisft  oaturailjr  intfa  ^utmf.€k 
combinationTaital  «i(|tlilibrium^  tiUthst'iktate4i'diis^iuhe4>b]^fiMse 

>t^  dt  TButfif latbody^  akeadnr  magnetio^  i,  ea  <one«in|  whidi  -tfi^lie 
^fMdsf(t9tr>hkid  iw^  sDltd'^oi  ^teparatidn^ibe!  bidugbt  j»Mofi6kit 
^ridlfityrfof(a>ma«b  oi^iron;  sucbiasmsoppoeed  ahoytl^th^oomeii^ 
.Mtted  sctimfeiepf  eachi  Aeid  dn{tiieniagn^til»d^ibodyrtfiy[.aetf«^^ 
jArciatiliMyfiaitoai  the rqutescenti body ^  byorepeUJmf^boeclJoCifcbe 
>eaiitt^andfattWctii]9SlKne«rf:d>e^k^^  tfawTMipedis 

«|HVtlii9bitl)siiattteppoteig^Migtotife^^  lRU«^|imil 


$eamdfy)  ^upm  Ito  oMp Acity^  of  the  qisieseeiii  bddf  fotimagftwsw^ 

i^ploif  <tlie  iMdiebiiMei  pow^  of  the  iiMs; '  whidir  kifcter qfiidKl^  idtetifN 
fifUMti  «berd«^tbl4^  whiob  did  exKitiDg  nui^n^fibv  wleittf  ciini^ 
gage  the  two  fluids.  • '.  n  .  <»  /  ,Tv,r.M/t| 

^  Tb^  «bove  embraoe«  eirary  ^taaet;  vix;  a£tmy/i»i^iiH^iHtitla» 
ml'  br  aitifieiid/  'developing  the  iinagnetism  itt.  amy  ^gmn  firoit 
b«idy;'but  in  that  to  -mich  our  attention  wiHil>e'pri|ioij»«tt]r 
dinscitedy  namely,  the  cBspliiceiBeitt  oecastoiifd  by  the  ma^Bej^ 
«dlieii^o^lhe''aarai  en  apberaa  df  kon^  we  ahrilAM  jnorotbmiM 
rtv^te  jMUlti^  Md  more  >  ai»ceptiUe  ^f  ^colnttt  iiiiallM«mdi»tf 
iiiv^jscigdtt'on/     '■    -»   •-■•*  .<  ^-  ,-• -.(jjn  ^Mr  ^n^ 

0 '  '^<5..tii>tiMB  chM,  for iMtancey  wo  snanp stfipoaoilie  ticlito^illo 
ltik^'(di)m^  on  ermy.parttdeof  the  masa  inclines  pamiM 
cNlial',^'ttid  otMvefiipondiDg  wMh  tbo  dirteAioo^^heddi^iiig 
ifiifedlcl ;  ^afeitfthat  every  particle  ia^at  the  aanwdikaiiciEr  fNmrlJMi 
centre  of  the  disturbing  forcei^andt  oonsequkmtly  that 'tl^frdiiK 
ffhot^ment'  in' ekch  paf&Ble  h  «<}ual  -also;  rconditioM^  wHck 
wow'gMai  &eriitiea  ktothe  analytieal  invtoHgation>\^vli|M 
hlWa'of aoiioni  '  '.  •  ^  ■  .-  ••»  •"  •  .  /•••;  .»»;»:..  .rT.'Mc.^ 
i  ^  «<&  For  tbe  sake  of  iUnstratiou^  let  A  B>GDy%.  AiPL  XX^ra^ 
Ml^sO&t  a  inhere  bf  iron  m  its  non*nmgne ttG>  er  ipiiestseat  atal^  and 
nitCltf  be  tbe^  line  in  which  the  tenreatriaimognetiBm'is  exevtid 
iMpi^^o^ttlrtf  of  action^  M^  iwhichia  atisudi  adistUlcejtlMl^e 
dkiilibter'cif  the  spbena is  incooaiid^tableinicmnpaiiaw  Wilk4l^^ 
tifi9a')4Bftiry^'paiitidleijoii'  ita'  ^snr&teyiaitdj  to  a^  ncrta^  ^ialaiiiM 
wHkJI^it^  Witt  be  tteted  oipon.  bf  eipial  powati,  ahd  in  diafetiona 
parallel  to  each  other;  whereby  the  flaidS/iiiiihet}aiea€leiitbQ<s^» 
oafore  ia^  a  «tat«  of  ^cambsDation,'  will  bd  ^  sefMunnted  itK  <lich  (|^ar- 
tiote))^d'<lhe  iWO'Aaids  may  liow^  tbemfibve^ /beiiionctilviifedio 
|iBnai^tw4»[siJtaarioidiilialh^  AeB  d^  lAiV  Bt^f,  vA^se/^ulna.^f 
action  will  be  in  Cy  c',  their  distance  from '  Molt  rotb^ /bdog 
gNbtler  o»<l6tfa^>'accoididgto'tbe  carcumataiiOfaAtaA^ia  No^4. 
thtff  74ili!liel«f0ra;'iii'«>itumtiag  the  aotttnlof swdubinasaoniMl 
ift'alalAiiipotary^tate  of  •  magnetiam  f upon  -a^dtsftanblpairtiale'^ 
magnetic  fluid,  we  may  refer  it  to  thoseiceaitres;*wa;ahatf'alfta 
ksaaia^^  4.hQt  this  laW'iof  ^u2tioa'in'<ihis^(<aaii»>aU  othetf  ica^aa^  of 
sMuiraliaietitm/ria  invatsriy  aa  ithe  square  ibf;  tfae/dtatanoa^f^  ^  •.m- 
-  The  limits  to  which  we  are  necessarily  restriated  will  oot 
aifaiMr  las'  to?  paoceed  witb»cninaiutiiot«to  ithe  matheiaalidU  dfeducf 
tiito^i^tom  tne'<f6vesoingifa]^po^4iasia  of;^^  'vi^Mcli  ihai  hiid 
pravsoui^  f  drawh:  nomro^qpcrisicbt^  norntd>  biaittcotepatatiopis 
9ai|peetingithef  hodzl(nitaLiiuraidipping:neodl^  6nfiee  it  fo  aiv)!, 
thlitl.(jtbac'apimMti«B|ative  agbecment-ofrt^eit^'  resiAla  twitiitiiictiiil 
-dteqiaatseii^  ikv^of 'S  #ery»>aatiiiKfaJstidayiBitfaaaiiJo^^ 
iimii^attbd  to<piuM  oii^i^dMisteoiidi^  thiidy<|iaiijfeual^^ 


0»         ^c.^.Kv^^iifl^^ifjfeiii.--:  ' -i      [|i»aj 

iloodrditii^  to  the  hypothesisi  ^  the  ijUp  hw  not  nn  iiHlifiiwii 
ideMthie^'Mt  kchMigiB^  now >nwre  la^iidlyilfafiii  il^luMii>0vte 
tHifafQ  (toie  iriace  iiiagMti«al*obft«rvaftk)aB>hiiv«\b«eQiNmi4e»^^^ 
^ertMD  U«iiAg  ihe  itat  five  Tean  liae  ^been  nee^y  thalCa  Arngmmi 
j|ttd' if  )oiip  principled  be  eorred/'  <Mv#  Barlow  o^ntiouel^tf^iit 
#iighi  l«i  iAe0M«8e  nearly  the  same  duringihe  llext^fivQ  ye^fai^m 
•hwttioie/therafbre^  will  either  eonflrm  orvefote^tbe^hyyotiMMia 
dii  which  we  have  founded  the.  preceding  coii»piiMioM.<  AgMa^ 
abl^  to  wbiek  we  ought  to  find  in 

"      '  '  18S8  the  vatiation  24^  29'  dip  69*  .43'  "      •     ^ "^ 
*  .       .      1333 '•...  24    26     ,:  69    21  '     ^'     *     ' 

<  ^'The  dip,  then^fare,  is  at  present  ehangtng^moeeiipidljfitfatoi 
Ami  variation ';  and  it  will  oontinne  to  decrease,  with  the  hilt#ff 
A>r  about  260  yearsy  when  the  longitude  of  the  iiuigli«tio(|p9la 
wJlHie  160^';  the  variation  will,  therefoKv  then  be  noldutiQ^  asul 
.  the  dip  only  66^,  which  will  be  its  mtnimum;  thty-wiilvlbBa 
boft  increase  together  fob  the  nest  260  years,  wIkii  tlia  oeddle 
wfll  have  its  greatest  easterly  variation,  and  will  themagain  ralwsi 
tewafds  the  noHb,  the  vaiiatton  decreasing,  but  liiei  dip>  still 
itoereasing,  for  166  years  kxoeer;  via.  till  amut  the  ymffiU^tl^ 
when- the  nia^etic  pole  will  be  again  on  the  meiidiMof^iiDiai 
don;  the  vanatioQ  will  be  2ero,  and  the  dip  being  thea at  iia 
maximum  will' anvount  to  71^  43V  .    ^  v. 

'      •    •    ■  .     •  •  \  •  •       .'il\  ■  m 

Paet  IIL — On  EUctrQwagHetim*       .  •    /    t  -^^ 

'  This  portion  of  Mr.  Bartow 'li  work  Consists  of  tftfegaeotiWy 
{he  first  being  a  'sketch  of  the  present  state  of  the  Mitooe^iin 
which,  after  mentioning  liie  long  known  facts trespactingitlito 
itoagnetic  agency  of  lightning,  and  the-  eariy  e^perittieals^«if 
Aitter^  h^  concisely  describes  tbe  late  researohesiiand  expefiH 
metits  of  Prof.  Oersted,  M.  Ampere,  M.  Assgo;' Siir.H;  Davj^ 

Jud  Mr.  Faraday,  The  second  section  relldtes  to  the  rnkshei^d* 
icaVlaws  of  eleetromagnettsm.  '  ^'ih  tbe  ptecedhigparts-o£.Aili 
'trork'/'*ihr^'  author  observes;  <^  I  have  attempted  to  wducsitha 
laWs  of  induced  magnetism  to  motheihatiiial  piwioi^esH'  '^^  •^^^^ 
Md  a^  soon 'as  t  hedrd  of  M.  Oersted's  discovery,  IiwasiAesirdaB 
i6  ekts^tUbV  cfA  similar  prineiple»,  the  law  ef  Me^ramsi^ftetitamp; 
but  it  was  some-thtte  bc^forel  wa^'  able  to  construct  aia^appaiimwB 
conve«ii)gilt  fbr  thte  purpose.  Having,  however^  attlength  effsctbd 
this  tiecesjlary  pminoitRary  to  my  satisffaction,  -I  i^ooeedMrte 
initk^  the  cotirs^of  experiments,  atld  to  uhdevtak^  tbe  iterefltiga- 
tibhs  wKitthf fcirm 'the  aubjett  of  the^pt^sMt  seottoni'^  •  u  at  j- 
*^  My  first  object  was  to  repeat  very  careftdtyaUHJitt^lKbefei^ 
tttebtiToftM.  Oersted;  MM.  Ampere  and  Aragoyo0SirHj  Enivy, 
and  Mr.  P^mday,vvMf  some' others  suggested  by'it>ti#eiisni 
tilu^  o'bUdfied ;' and 'having  attentively  c^onsMet^ill  tki»(p9m* 
lilMtii^  df 'action  thuit  Aefvek)ped>  S  was^led  t»  dMsij^taif^^bittiiflH 
vhe  apt^ffaaily  anoasalous*  eiects  pseduoed  oq  a  magnetiaed 


HMt  4ilnuflBioa<  of  oos  suMpTe  {imcipfe^fjiwi  0^  Jtmry  f^n^tMi^ 
tk&igmk^tfk  ^^md  in  tM  wm^ctm^  mmtst^^ofi  fWx^fMVffimtt 

panidmiofti9  Jbdd  AntJmmxt  i$mUhr  tetaf^f/^  nmi^injfti 
dtkerffdex  of  a  magnetic  pmriMtf  knt  ^tianffrnfi^^htH^^pgik 

ike  ii^ueme  of  iM  toire  pnlif,  would  tumff^  pkm,  iM^  MprigiA 
nngks  to  theune  kt  fall  from  U  perpendicular  tfi  the  wre^  An^t^i 
the  direction  (^. the  wire  tiselfat  that  point  J" 

f*l  prdtcnd  not  to  iUu^trate  the  tiecfa^iaoa}  ptmoiples  by 
ipUrh  ineb  aii  aetiioii  ow  be  produood;  I  pc^pfltfie  Qilly^^li^Vi 
^fliBtf  so&b.a  forcQ  be  itdmitted)  riA  the  residt^^^b^in^froia  Qm 
wemiptomi'tmiioxi  Qf  a  gai^amo  mn^  w^  %.«Mgnftliited(4if^41^ 
mmf  ncteaiff  be  expiaioedi  but  oomputedy  An4tbattt)i#  i^mito 
Bg0ee  humeficoUy  with  e;s.pei!ime]it6/'  ..  .;  ,,    ,^|» 

-'fX!hB  gilvaine  innlrttmaal  «eiiipiQjjred'  by.  Mr»  B«rlaw,ndifiiBi;ii 
iMiifDniHftir«'«>ealoriii9(0tpriiiieffety  im  the  lAeohemoel^ioiit^iviiiiM 
ihr^loiiieriog  it  iota  and  misiag  it  o^t  of  the  fluid ;  •  ^'4hafepartf  ei 
iike  apparatus  wbieh  piecujAsurly  appi^rtpiQ^  to  tI),fik.expiyriaiQiite 
lii«ai>ab€»iit  to  deltiV  he  Jieya,  ^^  ia  DepreaenAed  jii  figtilOi 
Ai  B  it  aa  ii^ght  staadi  placed  nesor.tbe  polee  of  the^battenri 
a  b,  c  dy  are  two  staples  of  stout  copper  .Mfin^^dii^i^  mUlAW 
mrigbt,  the  two  ends  at  b  and  c  paasipg  quite  ^roaghf  aa 
snowtt  at  G  and  Z ;  and  on  wbieh  two  wires  are  festeped  by  spiml 
tnsiMi*  waA  with  which  the:  comiawEiiQatiofi  m  vned^  wUJh  (Uia 
fiolanitf  the  battery  t  cf,  *g  h,  are.  two  ooppei?  wires,  ojf^^  #aaif 
flkoeasiaii.sa  ib»  stafdea^  each  four  ^et  lougr  havdug  4heir  eode 
fliftteMd  aad  driUed-  so  as«  just  to.  epable  ^  ^ti^  tojslide,fj:!ealj)ir, 
^ipen^thttiwiies  a  i,  ^d,  aed  the  vertical  vnf^fk,  fiiAQ.fom  fef* 
Jn^leiiglkyr  which  passes  thi^tugh  a  ibole  ip  the  toa  of  the  table 
fii&^IiJy^'.and  so  tight  as;  tot  render  it  perfectly  Med»  -On  the 
^Utte  oftthe  table>  wbic^^ie  two  feet  in  sq[uare)^the  puy^e^lf^JK.S^ 
lajdesolibed  abeiit  4bo  centre  Oj,  aud ;  divided  ietP  the  poiivte  el 
.the.  eewpeea  ettd  sinaUer  di^i^iaQs;  liT  S^>i/»  an  ii¥l^  ^pr.boK 
^eryiltireiigh  which  the  wire/ A  paeeesy  m-  that  the.forpier  ms^ 
Im^tafoedfoeelyiabettt  tha.|etter«  i^  set.to,auy  p^msed  a^ 
MLUlhki  i  Om  this  sruier  ^  is  plaeed  ,ti»e  iMPfJl  «o]»ps#s  (fj .  by  meei^e 
iof  which  the  deviation  at.  anv.gifen  time  may  be  .ta]ten  ;^^r  ia 
tan4»4to  oooipass  }dac^  oa.tue  t9p  of  tt^ef^im^cipt  JL  (<f^>,,aud  is 
iotevdedi  to  remeut  fixed  'ir^  its  placa»  in  eraei;  ^  K^irye  as  .a 
standard  for  eatinia^ng«aud.oo0ipweg  tbe  pp^er:of  the  \i^^Xf 
.at 4iAeretit:tiines.'^  ..,:,.,,...,,>  .1/  •. 

,vv.*fiFoirtthe  ^ioeiMVef^riineQta^  thia  apperatpi  if/^ced,so 
>A»t)the( plane  of  itae  rectangle  of  wires,  is ,  perpendipular/to  the 
-magpeliie  i meridiem ;..  beqauiie  in  t^is  .position  tbe  bo^zoptel 
ieriseeibetiiipMal^  and^veit,.  tji^ybare^im  effect  w  df£iWctiu|^Jtbe 


«Adl  i^ronhM^  4t{Mktvth0  'M6lHe  dttiing  ifan  toutiM  drdMMco) 

fl|w4ltf^i»  thtt*lri»rfeotlUl^es  nm]f4l^         drditOHiiftlillhtf^iKMlv 
tMi  ^Q^^  df 'f he :  needle.  '  This^  hbwei^r,  in  tUe  eases  to  ifbidk 

A^^jBiil  iW'order  Hmt  tv«  may  know  precisely  wlittt>pavt  <)f  ditf 
ohmii^  !0f  tfevi^tiefH  b^l^e«n  o&e  sitimUoii^*  the  Miapi^ 
aiiotiiery  is  actaally  due  to  that  change  of  position/ feiettMiiib 
must  be  haid  to  the  standard  compass,  which,  alwM^s  remaining 
fixed  in  its  position,  may  be  used  as  a  constant  indicator  of  the 
iMe^h>of  fiM  battery.  But  as  the  applictftioa^f  tbilft  measure 
los^^owMitalimi  is  involved  in  piincipleB  not  atiprastet  e^akmcl\^ 
it  will  be  proper  first  to  inform  the  reader  >ot  die  msmnu  wbicb 
llnaploymlfteifiret  ihstanee  to  presenre  an  unifoimi^bf  aetton 
doiqiig  «very  sepatvte  oourse  or  expethnsnts;    Tbeae  w«re<ia0 

ii^^'The'ireBi^el  which  cotitains  the  dilute  aeid,  i»te  wlaek  die 
pkrtesifaMimmetised^  hoMsneMrly  20*  gaUotts;  arid>i  beginitho 
eilpMiHaitft  with  little  ^mote  than  12  gallons;  rasorto  vert  the 
^Mm*  iM  not^  lA'itiieifihitt  instance,  let  dswn'toridmsitoweet 
ftatnt't  Tlle^m^nsityehoWn  by  the  siiandard  covopssaiafter  thU 
connexion  has  been  made  some  minutes,  is  not^ ; '>asidj<l]9r 
tefei^kiing  ofi^ andmaking  tke  contact  anew, >  this  «aiiie  iatebsity 
adtuirs  «giain>  4hepbwer>  being  ialway9"slronfgeBt  whe«  Ihe^.lMwt 
taor  firtfiM  made ;  then  when  thfe  standard -cohipass  'Tttornd^tb 
lis  focmer  'Uearing>  >the '  oblMvration  *  with  the  other  cbmpMsi^ni  < 
Isdcm }  the^oontttcA  broken ''and  renewed^  andso^on<«S'hfiig(as 
Ike  battiiiy  reftaioii  sufflcieni  fmwer.  When  tkiff  faiils,tks  fOatfai 
are  lowered  «  lj(ttle  iMre;  die  power  dnw  incimbed,  (ami  dus 
Mbstprliiiobe  tesmned,  tiU  at  lengdi  the  t>Iatea  being  wbaUf  dbwn, 
ioiA  tke  powetf(toi»  wieak,  teitoarse  is  liad  to  a'supphp  <oft(morb 
4fiat»aeid»^:by  wbicknueans  a  ^lerably^ilteaidy 'action  idtUspt 
a^  toUger  tkmi  isr  ueieeseary  for  aajr  series  of  expdmoBiittiQf  dna 
kind.  It  will  be  observed  here,  that  in  this  case  the  only  use 
maid^  brthe*«eand\ar(»'Ci6mptfss  is  to  indicate  the  sM^  JMMitMj^ 
ofactioHf  and  consequently  involves  no  theoretical  principle  that 


ittiScl^pdM6  of  tt  niof^  tet^hsive  afppi 
..^^MT.BailaW'Aiimagiibua  deaoribfNl;his  metb^fihof eiperir 
nilenting,  qow  proceeds  to  explain  the  principles  of  computation, 
AMto  dompafe'th^  namericdd  results  thi^  obtained,  li^itk' thy^He 
derived frdtni  e^cpferimenlis.  .    »    ^  ..wm 

'  '/  Accqi;^gj;tp  tt|ja^Hy(^tbesis,  if  w^  conceive  t|ie  wire  in  the 
first  instance  to  be  vertical,  and'  the  compass  placed  to  the 
ttoitb^f^iithofit,  and  opposite  ita middle  point, die onbti^ of 
kNtdk  ^Mltli^itf  die  hDrtAonlal  pM^i  tind  irft  right ai^<to4M 


^iilldliyishiM^  mlhr  regard  tO;  Ihd  diMai}G&),iwiU|r^  i9ftlJ)4Rj^  tMH9 
pqifito^  bef Mf^  .«^ott  4»y /two  <  vectiiilgular/forctj^  ^  vA» : Ikb0 rgi^ 
vMifftforde  ia  an  test  iipd  wcis^  4ireel»0n>*ftQii  iithMii  m^^nff. 
dl^te  by  yV  And  the  natural  magiKetic  tH'  dir6d|iY4»  ^&ff«(§  mi 
consequently,  accordine  to  tht  piiMiplefo€f9fciNi,  i^Q^iffawtank 
wiU  be  «xyi:iK«^ed  by  Vj(jf^ ;  +  tr7t^)«iid^he.iilli^e[whi^H(liaicea 
fnlk  thei  fiaiuriU  wection  :  of  the  needle,  being/ dUted  A^dfd 


»-.f " 


^•/. 


'tan. ' A" tis'ri-  , . ..,  .,.:•..•...•... ; , ;  (w  ^^'  y-s^ 

\\Htnce  the  InagneHc'Jhrce  .being  c^istanif  ihe  Uingent'^ri/k 
i0eih[»  deviation  ^t  tht  north  or  ^af&uih  toill>  be  a.  ofmrect'twaent^ 
^)ih»jgai»aaicp0wtrJ*  '   i  •  ^   ?-    i  t -^.  .-^  -./f  if-/;  .ti 

i!.  ¥t  Wi^faaveitbus:  a  prindpb  Wmeanaiof  wbid)f3iinermay)iiffl^^ 
i^Kpartttt^leafit  of.  our  thepry  by  expeiinaeirtav  <  Far^exfiiaidbfiii 
since  by  the  supposition  every  particle  of  the  galvanic  vertdWt 
wine  4Gtt  /iaversely  as  the  bqutre  of  *  its  distance  from  af  |;iven 
pdtni)  .w«  ohight  to  fiod  a  determined  :relati0n  Jbetweea  <lhf»/liA^ 
g^ut'oC deviation  and  the  lengthi  of  the  wiife^  or'the  leoglh.c^tba 
tfmfiftvemiAng  constant^  betweea  the  itao^nt  o(ideviaiioBraffc| 
tfib  di8lance9fprovidt)d  always  that  the  inVonaity  t^tttH^  baitiisfj 


I   <•»     X 


> 


i^aiA constant.  •        ^-    •■  .^''<'  u  !> 

/)'^13ie  apparatus*  already  eKphiaedfitr^iabeseUftiwitbttli^ioi^j^^ 
taiDitydf  making  both  these- comp^risohs^  -  For  by  means  ^Df-ihc)- 
slidijigfaorizontel  rods^  'the:  veirtical  conduilti^gfpart  of  tha  ytim 
may-^beahorteiiied in' au; instant';  andy  in  the seQ9iidicaaa|i<it'>j| 
ehljf^aacessary  to  slid^  up  the  oocnpasb  iti>  difibrant  dts^anotei 
wfaujl)  niay  ^emse  be  d^ne  so  quickly^  that  it,  wiUnoitibmADMl^ 
oaly  jaren  to  hajve  recouoDsa  to  the  standard  rcoto^fess.^r  .  '  r*  u; 
,:  5<  It  IS  foMuoate  also  that  thie  oalcnlaitioni  heneaUudedt^.ift  irf 
tiie.Bimple;s4?^iBd«  For  denoting  the  length  ojf  the.  wire  hijr  %h 
ai^.^the  diistance'af  the  oomt^ass  by  (I;;:asbuitufig  al$4{4Pfa«7Bli|^ 
satiable '  (leogthy  the  eorrespxidtng  elameAtary  aotion'/^afc.lliiDia 

'•"t.:  V'..'    .•  ■  ^ir       •    •     <■    .    ,    .        .•/.-^..}4     .,,    ,»  ^,  .t]        »>i;';4 

di|ta!9C^  yii}\  be  ~j^j  and  the  sum  of  thew^ftctio^St^viU  i^,f^ix\ 

.1-;!'  ■''■,•.  r:..^  ^,   mj-^m'.-..'.   .-, ,    I.--' ,    {*■-':'     .♦Tiior  or:.s  ,i'/.>i*>.iv/\^'' 

which  vanishes  when  a;  ys^iiishes.;  .and  ^h^^bii  ih^fe^i^^w^W 
:^^i&i  ^/  dod^t^^  twb  kttglKbi^  are  itichidiiki^beooined  !>  a^c/^tiJlU  ^^ 

QPfli;i^qp^ijtly.if  we  denote  the  pevjatipn,  as  we  h^ye,4prte  abpyg 
by  A,  we  ought  to  find  this  force  vary  ii^YePsaly  aa  tajav  A>..9T%  ,o 

"'■^  '■   6dt.A'  Hat^.  tail,  tr^f;  a'<jOMritantqti^ti^.  •  -^^  V 
^.  '^rTb^,  foilowinc  are  a  f^:  out  of  n\W(?rott$.  enftfiT^m^m^^fif 

equally  satisfactory,  . 
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*^:i^pennmt$  to  determim  the  Hagmtic  i?evi««wi  ^^m^^,fi> 
\  ^galwnic  v^tical  Wireqt  dif^^  ttisfances.  iiCngtA^^v^r 
\  ticqt  Wire  3Q  Jjnfhe^..  ,  .  .  .  ^ 
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•\  '*  .When  it  is  considered  that  these  observations  wjer^  madf$  qo 
i  compass  A«edle  puly  on^  inch  in  lengtbi  and  that  the  diyi«io>j^^ 
extended  only  to  quarter  points,  it  is  impossible  to  i^^pj^at  a 
closer  approi^imation.  The  needle  and  card,  bQwevery  h^ing 
^elics^tely  suspended,  and  the  latter  very  distinctly  divided*  1 
could  depend  upon  my  observations  to  ti^e  nearest  degreis .;  |or 
by  means  of  a  strong  magnifying  power  I  could  always  bisfipt 
a^d  trisect  the  quarter  points  withput  any  vei:y  sensible  I9i?^pr*" 
,  Mr,  Barlow  ne^^t  gives  some  experiments  tq  determine  the  VM^g* 
netic  deviation  caused  by  a  vertical  galvanic  ivire ;  the  kngH 
heif^g  varied^  but  the  distar^e  constantly  nine  inches:  and  h^ymg 
thus  f^  verified  his  hypothesis  by  experiment,  he  proceeds  fto 
the  consideration  pf  the  deviation  in  different  azimutl)^ ;  but  9^ 
{he  limits  to  which  we  are  confined  will  not  allow  us  to  foUow 
himi  we  must  terminate  pur  notice  of  the  section  with  somQ  of 
his  cpndLuding  remarks.  .  . 

;  "  My  result?/'  he  sJ^ys,  "  are  necessarily  only  apprp3{imat<?.t 
because'  1  have  throughout  supposed  the  needle  indp^ait^ly 
short  in  comparison  with  the  distance  and  Ieng(}i  of  the  wire ; 
but  by  this  means  I  have  rendered  the  subject  perfectly  intelli- 
gible to  every  one ;  whereas  had  I  taken  the  actual  case  of  the 
reciprocal  action  of  every  particle  of  the  fluid  in  the  wire  upon 
every  particle  in  the  needle,  and  bad  been  able. to  complete  the 
investigation,  it  eodd  .oaly.have  bten  understood  by  a  few 
mathematicians ;  at  the  same  time  the  minute  corrections  thus 
introduced  would  not  have  been  appreciable  in  the  comparison 
«lf  ,th.«  resi4to  li^ith  e^p^rioieGto;  tbefifo  lattei:  being  n^cesii^ly 
both^bleito  ^aU  irregularities,  and  difflc\4t  tp  ob^rveut''  t  t 
**  It  will  have  been  noticed  that  I  have  OK|iy  aUemptpd  .to 
^i^itrs^e.  jkhe  nature  of  the  action  which,  has  plapi^  between  a  gal- 


I  »',.'< 


k,'f  I     'Ml 


inaBgecu    Tnc  Bami^  u  to  i>e  unqetfAoou  m  fas  ^tnaOoxfynux  tne  stanoafB  VSm^ 


vamc  wire  and  the  compass^  and  not  that  of  one  galiranic  wire 
brfWWilW?^.  'What'xhodificatibtttihe  !<^othe6ra'  rh^yf^mt^  to 
€^\^  ^^  Utter  dkss  of  phenomena,  wtU  l^e  e^mined^«re- 
ftfter.  I  hate  hitherto  supposed  only  onc^  species  '6f  ac^ioii  id 
the  {^Ivanic  wire,  but  it  is  nighly  probable  tnat  it  is  compoundl 
and  that  while  the  north  end  of  the  needle  ii  c&ffied  In  brie 
direction  by  the  action  We  have  suppds^d,  the  south  end  is  ci^f- 
ried  in  ah  opposite  direction ;  not  merely  as  a  conseauence  of 
the  first  force,  but  by  a  distinct  power,  ihii  Witt  not,  however, 
in  atoy  respect,  affect  our  inrcstigation ;  because  bi>th  fereeil 

lead  td  similar  results I  am  well  aWatie  of  the  difficulty  of 

conniving  the  mechanical  principles!  by  whi^h  stich  a  tangen- 
tial force,  as  is  here  assumed,  can  operate;  but,  on  thb" other 
hand>  it  nmst,  I  think,  be  conceded,  that  the  simple  pbMrer  of 
attractton  is  equally  difficult  to  conceive,  and  that  we  admit  ifc 
not  Aromhavin^  any  idea  of  the  modus  operandi,  but  because  wl 
find  that  it  leads  to  results  that  are  consistent  with  actuial  obseN 
¥litftitt« »  iJtnd  I  have  endeavoured  to  show,  in  the?  prec^^in^ 
p^g^,  that  the  force  we  have  assumed  i^  admli^^ibteupotl'^fe^ 
iftis&ly'ttre  same  ground/'  '.     -  .,         *.      /r 

'•'  Hie  tMh!  section  of  this  part  contaiiis  a  course  of  electromtt^ 
iieDC  experiments,  "  due  to  the  several  ingenionsphiloSdpheti 
who  have  intei^ted  themselves  in  this  pursuit;**  tad  itt  wlUtA 
IWh'BarfeW  endeavours  "to  Ishow  their  mUttial' ^epefidenci^ 
on  ^tteh  other,  and  thcii^  general  a^emdnt  and  pctrticAife^r  cotf- 
iiecitibn  with  the  mathematical  theory  advanced  in  the  se6bnd 
He^tSdn.^"    ,  •  .    ..  •   \.    .    . 

.'  'These  are  succeeded  by  addenda  tcj  Sect/12^  and  13,  l^artR 
*'On  the  Magnetic '  EfffectjJ  of  Iron  Masts  on 'the  Compasfe,^ 
^idh  teiftiiinAte  this  valuable  work,  atid  from  Whtfeh  itappears^ 
that  the  contemplated  employment  of  hollow  iron  toasts  in  shi^d 
df  wat^  in  lieu  of  those  at  wesent  in  th6  sfervitie,  wiU'be  product^ 
ive  of  no  disturbance  on  tne  compass,  under  any  circumstances} 
bdt'  what  may  readily  be  corrected  by  the  method  Mr.  fi'arlow 
has  proposed:       •  '    ■  .     .^ 


i  t  ■  >  ■  I 


Article  Xli.  "      ..    i ...  ^r  .r  .,• ,..  i. 

V      ..  Bf0cetdmgs9fPkihi<>piikat^oeieiie$.f*  »••'.  '   '"\! 

i,  :.•■•,•>..•)  .  ;.       .'       .  :        '    '  ■  -         ■      . '       -     •  .      *'.,>'   i '  '-f 

II,     f:-.     t.-  J  JfcOYAI*  •OCIBl^Y*' .  •    '     ■•    ■     ^   '..'.'. I'.'    n* 

'''  ApriHf.'^Oti'ih&  AppKeation  of  the  Llduids  produced  by  *tlft 
CottdepsMion  of  Gases  as  Me6hanibalAgerft8;"Bjr 'Sir' 'H. 
I}aVy;'B4ttl  PRS.  ';../-■  -:'  :;  •>  t!  *   •^ 

It  id  wriBkhowtt  that  Ae  ^festfcibr  <tf  VapWri  in  ef6htAct*Wlttk 


it 

h 

ipSteWe^  in  a  muc 


the  liquids  from  which  they  are  produced  at  high  temperaturesL 

)h  U^4  'Tatii(y  than  ih6  aHthni^ctt'^i^efl^ 


16*  ProceeSng^tfPkUMfp^  Socieiiia.         [it^ 

bjr  «49Wi]^«i^oti^  iAd  its  ab^^tioiil>y  ^ai^i6n/«e^th-^  A^i^ 
iM^^diieokMieiil 'application  of  theta  at  itempet^toi^ett^'^rW^  "^ 
ek^ttted^  ttb^ve  tli6^bioiliti]g'|!oint8  V!)^  th(^  reispeetiy^  tt^idtf 'L 
ddtfbtfulie^Midaiy.'  Ne  ^bt;.hpw^ery  in'thig  te^pt^^t,  km^em^ 
Ike  PtktH^^HfM,  tsmb^.  efftettciined  of  tbose  vapouv^  tvfai^KicW 
ellly4iy  produced  under  high  pre^sures^  and  at  commoti  tenip^*' 
iUii^sJ '  Tb  illufirtrate.  this  sBbiect^  Sir  liuoipliry  d^sfiibed'th^ 
itfMd&i^^o&ie  ekperitnente  od  the  inorease'  of  elastic  httie^Tii 
^yapotits ' of' fleverat  of  the  condeoisred  gases;  one  of  theo^J 
titkiUkA  liqtAA  sulphuretted  h^dro^en^  which  exerts,'  a'prlsss^ef 
of^l4'aiiiio8phereB  at  3^^  becomes  equal  in  pressure  to  17  atrno* 
a^hidrM«t-47^  '  •  '^;»  • 

Among  other  experiments  described  in  this  cOQ;EmiiuibMioti; 
ti^lit  a^freiR  il^hicfaE  the  author  had  liquefied  prussic  s^flmd 
M^pfauikfua^'koid  gas^  by  confiuing  them  with  a  portion  or  i^th^r 
ifli^la^i^  iubeft  orer  mercury^  and  then  raising  tfae  edi^r-itf 
tvpdnrt'^ilS'Miii^  Vapow  comen^ed/the  liquefied ^gas  rfegii|Ui^ 
ilii«8TiC()rm'fitate^  arid  cold t^ak  produced.  ;     ^     ?-  yin 

iiS^  akaa^ifff  concluded  With  some  remak'ks  on  the  pt()b^6 
applications  in  ^arts-of  th^  condensed  gases  ^  umohgwlitch^ 
Wsfd6»  their  employment  as  mechanical  agents/  h^  ^^^€^^4 
Adsacf  iibpr^Bfgiiating  water  with  lar^e  quantities  <yf  ^ii^Mii^ 
acid  and  other  gases^  witfiout  the  aid  of  mecbaiiieal  pr^Ui^;- 
MMk'tha^t^ady  production  of  cold;  in  ooniaequence^f  the  rapMity 
wilhi which  t%^ evaporate.  '    ;'  •      •  '^-   '^Z 

<  -At'thia^m^^ihg^a^paper  was  atso  read.  On  the  Teik^4nlJUir€^ 
at  considerable  Depths,  ofFresh-water  Lakes,  within  th4  TVdp^H'/ 
%l2^plrfEdw^rd  Sabine; M4^iinWle9Kt^  Presideuf.'^  ^ 

cvSfT'Ml'pay^  ha^  requefited  Ca<pt^ Sabine;  while  ;engag^^  U- 
Sii4alie  obseryatioi:^  iUrthe  tropical  regions/ to  majie^omed^^l^ 
Msattis*'  oti'thb  temperature  of  deep  lakek,  with  a  view  of  obt£ai^ 
kig  fttiti  ilk' lUuBiriiiti^Mi  of  thai  interesting  object  olPin^duiry,  tt^ 
tfamjpcniitiiWbftbeinletvor  of  the^darth ;  'no' opportunitjr  d^itist^ 
tbting  igQoh'res^arth<d»  li^d^  liowever,  occurred  tof'^im,  Biitfht^ 
tauiviadtf'OnilMpetiimidnt^dnthe  siibj^ct,  in^apart  of  tb^Osik^i' 
bMtt('B«ft>  jwiriehy'fh>mit«c6nfine^^  neail^  refsembled^ 

lake;  and  this  exBerimentOie  proc^d^  W  describe;* ik»m I th^- 
M^infll  aiemiMpanBtims^'ll.  ■/'  •'•"  :\:-^    -   '  -^'^  -    ''  v-'^- 

i  iM^a*j|4^<id  of  4hia  ^Menttn^ni]  O^t.'  Sabiil^  i^ias^  6tk  bohrd^ 
oMiof^laatMsifdsl^^s^Viisa^fej  iii^laU  W^'J&^i  Md  IdAig.  «8^'8l)^' 
W^^^inhAid  %k^45kytiiM^.  ^d  Oatoe  Sk.  Aiivtonio^  ih  ^e^ri^d^ 
of^etjibi^')ia%e  WMtbefWUne;  witlif light  af^,  ati^bj^^ett^tot 
lhf^ni^ia»imi^y^p^^jgte^4'  To  th^  bottom  t)f  u*%i^^ki{  imtit 
>dOO'<adibotMy  a  i^r6ng< 'iron  c^der  was'  fhste»ed;  t^'toi^^ 
wilidi  «emWfed(do;W«i>if|)Mibatbef 'in  (Hpdei'to^preMsntthe  ^sMUnhl&i^ 
0i4h&msseri>^hyi^  &mip^^im:i^  which  i^'  th^-cylitde^^^ 
ten^^lura^kigbti  J)^  i^si^d :  w^^  ikhe  ii^Mdet%%d^^'6hm 
self-registering  thermometer,  prevented,  by  means  of  springs 


^tft[a.  rtif riMoietjarr  The  Uoe  :Wft»Jet  q^t  ift  tw/yityrfi^ft  i||iiiiiM$ 

q^^njCQ  ^baMkhe  tpp  .of  the  clo8e4i^yliP<ier,ibaclinot^b«» 
$frewed  dowcf  8ufficiepUy  upqn.tfie  }fi^^^^^,  th^  m^JUVf^  J^mfA 
^ftAfty^«^^*€ired  it;  in  thi8,.tbe  ^hermomeft^i:  OMurfcf^^gTSi^jf^iyftft 
t}i%t  i^.^thegerf prated  cylinder  45f5<^ ;  the  .(.eQipe^^ture  i^jd^ 
sunAce  qf  the  sea  was  from  82^  to  +  83°,  so  th^.t}|^.diffi9rM4^ 
of  its  temperature  there,  and  at  the  depth  aboveiuiQiitppifl^^ 
affH)^pti^.tqi+  37%.  ;  .,    -,.. .  jnumA 

tipagt^Sabiu/^i  inferred  from  tl^s  result^,  tlitata^t  ^  dfiflik  U(tf# 
j^q^i^dmg  th^  a(  which  the  experimept  was  iAade,iith0iilfi»r 
ifi^fitfi^.  would  be  found  to  Jhave  $^ttaioed  its,  gr^aiest  dl9il8i^^ia|iltai 
RPi[HW't^s^l?:P^^t  to  be,  as  in  ifresh-w^t^c^  :^ /ew  4effee^i^i£i^ 
the  freezing  point.  He.te^painated  the  cpminu|:ii^^QAib)lf%miA 
U9mf:V,^f>^J^  expei;iment  made  by  .Berw,;,tb^  ipM^iiPflWWchj^ 
aftiW/^ji/i.W^  satisfactQrj^,i^greed.with,hip.pw*i,.  \:  ..,,.,,^  ■  i,.i|i: 

.  yi^  J^  n^etii^i  likewise^  the  readies  waft,  comiiieQfOQd>!M^ 
Aj:pjC^i!auation  of  Prpff  Buckfand's  Account  oif.tbe  Bones^diiff 
covpred  in. (^'^ves  in  various  Partp^  of  Ei^glandr    ■  ^  \   .  i  c.  1 1  ,^ 

M^jprfil  !^4-~Aq  jAc<:ount  of  E^enments  jmdn  Uhudtiifftvimi 
the  Length  of  the  Invariable  Penduluip.at  v^wpujS  Pl90e9i<mttbi^ 
Sput^  (4^^pan  Station^    Py  Capt  Ba^jl  HaUj  FRS«fifkiiiliMe* 

,  Th^^place^  fl|t  which  Capt.  Hall  Imd  asperhHited  Jbitj^il^eir^  ^dT 

3;}I^Yarut,b]lejp^^^ 
Q^Ijpd  '^.tbis,p$kper.  w^re,  the  ioUpwing^  Tb^jifokiili&JaliuMli 
of.A^ifiigdp|t^:pne  pf  the  Gallapagps ;  the  sett^pst^ofSaa^Bla^Mi 
tJ^^jCO^t  of  Mexico ;.  and  Rio  d^  Jftp^irP  mi  ihe4Mft8|^<o| ;Bi$t^ 
Qi^^,st^ted>  imQPg..v,a,riomi;  pthei^  circuj»9tapp«lei,itlwAjkfi*Allii4r 
nij^^ppessfutly .endeavoured  ^simpliiy.Qapt^  KMitM9*»iiM^^tvA 
dei^rn^in^tipn  i  and  he  iiiitimated  iW  hiStpi(i[|K)«e4  tPimake^ftOl^^ 
cpcnefiipents  on  thp  aptual  effects  of  heatjipoatthe.'P^i^iutam# 
iwft^^PRrtr.pfdUhep^-etipal,^^^^  -»  :  Imit  ,^^;J 

ilaijf  1. — On  the  Expansion  bV  )i^9jtrr,fkiQwmuim  Imxif^ 
Stftl^^ftf  Cp*Klep§ation,^d  Rftn^wctioi^  hw^^Aw%n4iB^.U> 
aifpni^.gwf]:  on  the  AppU^a^PPipf  tbe.C^63)^cfiaweimMi9to 

.(!p^e,,,€^pefeiments.  pf  .MAI^  G^y-Wa^nW  JI>llltp»t'A&dvlb 
>MPfm»  :tbat^.)bhe  ga&e«  expand  ^^a]>y^foi;ieqj»!ali«cifiimpntfei^ 
h^tfoat^  t9i9fii^F^ui:e#>i)^t«Qf»^2'^  f^Uli?^  t^lMiPc«§H 
<^t:.W^j  mitrftw^e  that.  wy:diY9altfi^p(^mfi»>to^^  ilMtW 
t^tediH^itlv  tbfljV^evY:.  f:^t4pUrf3mi^.whei^ 
Br§^W4  ji^ith  i»gA];d  tp,  i^e  fieApiectiy^.f«rii(lriAi^i«siAtsiii|^ 


4M  Proeudingt  i>f  PkHMtpKcat  SaeieiUi.         (J^ten, 

«nt  degi^es  of  density ;  wd  had,  therefore,  bem  MMM  4i» 
m^e  some  researches  on  the  subject  A  portion  of  atinosidiet)^ 
air  was  heated  in  a  glass  tube  from.  32^  to  212^,  and  the  «pace 
which  it  then  occupied  accurately  marked;  the  experiisfioft 
being  made  with  air,  confined  by  die  pressure  of  30  ahdi% 
inches  of  mercury,  it  was  found  to  occupy  the  same  space  9k 
ikt  air  under  common  pressiire ;  the  same  result  wai'omined 
When  the  air  was  six  times  condensed,  and  also  when  it  wai 

.    once;  twice,  thrice,  and  fifteen  times  rarefied. 

Al  this  meeting,  the  reading  of  Prof.  Buckland's  paper,  which 
had  been  begun  on  the  17th  of  April,  as  above  stated^  waa 

'itesiimed  and  concluded. 

Mr.  Buckland  had  mientioned,  at  the  end. of  his  former  papet 
that  another  cave,  similar  to  the  one  he  bad  examined  at  Ktiicdab?; 
had -been  discorered  at  Kirby  Moorside,  and  that  it  had  beea 
closed  up  by  the  proprietor  C*  Duncombe,  Esq.  until  some  tms^ 
Ufied  person  should  be  present  to  inspect  it  in  its  undisturtied 
state.  The  atithor  went  into  Yorkshire  to  examine  it,  last  JFtBy^ 
in  company  with  Sir  H.  Davy  and  Mr.  Warburton ;  and  thougn 
it  contained  not  a  single  bone,  yet  its  circumstances  witii  reSpeei* 
to  diluvial  sediment  and  stdagmite  were  precisely  analogous  to 
those  of  the  cave  at  Kirkdal^,  and  fully  confirmed  his  tedouat 
of,  and  reasoning  upon  them.  The  second  part  of  this  paper 
related  to  a  fissure  of  postdiluvian  origiti  in  Duncombe  Fah'k^ 
tte  existence  of  which  nad  not  been  known  to  Mr.  Duncombe 
niiiil  the  author's  late  visit    It  lies  open,  like  a;  pit-&ll  (pat^. 

*  tifldly  Concealed  by  bushes),  across  the  top  of  a  limestone  hm  oi^ 
the  west  side  of  the  valley  of  the  Rye  ;  its  direction  is  obliqulb^ 
and  it basseveral ledges,  at  different  depths,  and  tarious intgo^ 
hir  lateral  openings.  It  contains  neither  mud  nov  pebblei^  bH^ 
upon  the  ledges  my  the  dislocated  skeletons  of  vanoui  animalir 
that  had  recentiy  fallen  in  and  perished;  comprising  those  of 
dogs,  sheep,  deer,  goats,  and  bogs,  &c.  They  were  not  imbed' 
ded  in  loiim  or  covered  with  stalactite ;  the  bones  did  not  adhere 
to  the  tongue ;  retained  much  of  their  animal  matter ;  and  werer 
ettdently  much  more  recent  than  those  found  in  the  cave  atr 
IQrkdale.  *    . 

From  the  circumstances  of  this  fissure  and  its  contents.  Prof. 
Buckland  proceeded  to  illustrate  the  origin  of  the  assendbllages 
of  bones  in  the  Plymouth  and  other  fissures  and  caves  connected 
.with  them.  Hht  number  of  such  fissures  which  are  met  widi, 
filled  with  diluvian  detritus,  he  observed,  evinces  that  tfpeti  fit- 
tvptek  must  have  been  more  numerous  in  the  antedilovianr  Irtate 
of  the  earth  than  at  present ;  and  as  it  is  the  habit  of  gramniivlu' 
rotts  animals  to  be  constantly  traversing  the  ground,  in  all  direc-^ 
tidns,  in  the  act  of  cropping  their  food,  they  would  often  be 
BaMe  to  fidl  into  them,  and  actually  do  so  in  Derbydiiire,  and  ttttf 
ttfiiestolie  districts  of  ^outh  Wales ;  while  caouvoroiur  aotaiMb 


^qW^^iaOtiiMlbeir  ^IS^rtot  habito,  be  less  exposed  to' sucli  s^idjt* 
Ainmi^  wid  ibis  circisiafitance  affords  a  Brpbable  reasOi^  wWtti^ 
hWPH  oftbedattep  ar^  less  abundant  lu,  nsaures  tlian.tho^e  ot  tlie 
foi«Mr^«^8Qrai>imak  _    ■  '    "     ,      .^ 

<  111  ^e  third  section  of  this  communication'^  M^  ^uct^l^ng 
fbsciilijkl  tbe c<k^9  diBCOveredftt  Plymoui^  iii  IB^,  refi^^n^ 
toiMK  Whidbey's  account  already  bejfpre  the  Socifety'  (auq 
^fnpottk^m  the  Aunab  for  March^i  p.  233—235):  the  PlymoUtlL 
paves  consisted  of  fissures  traversing,  the  tpck  in  all  difeptjoi^s^ 
toaieir0rilaiea}j  some  obKque;  and  tl^e  r^asqp  why  several  pi^jiHipm^ 
9|9pea;iied  at  Qrst  to  Mr.  ^vhidbey  to  have  )iad  tio'coi)[i^anic{|tion 
with  the  su^facei  was,  tiiatthey  were  first  opeped  at  tti^K  lawei^ 
«9t|E«|[Ut}S  wh(9re  they  eiijded  in  a  cul  de  h^lc,  and  travetsed  the 
ipotk  40  Obliquely  as  not  to  reach  the  svn'face,  but  at.fi  dist^^^e 
fiom  the  working  fece  of  the  quarry.  A  cave  dig^overe:^  f^^' 
W4ri|ftWorth/ in  I^erby shire  vft  Dec.  1822^  i^ojitaitpn^  the  eutj^ 
fdpcfe^iiof  a  rhinoceros;,  ajid  the  bones  and  horns,  §;c«  of  deer« 
aac)  %POt)ier  at  Pavilan/j^  near  Swansea,  containing  bo^es  pftb^ 
elephant,  rhinoceros,  bear,  hyaeaa,  wolf^.  ox^  horse,  aDd  a  hiimap 
fei^«^  idieleton,  'ivith  various  indications  of  huq^aa  hajbiiation^, 
werefUlps^wise  d^scribed  ;  and  the  pajper  cQpclude4  witl^  f^n  exf|^ 
Dfiiiiatiop  of  §ei?erai  hypotheses  by  which  the  phenofnenaof  tn^ 
-vaiipup  ^tBsetnb^a^es  ojf  animal  remains  adverted  fo,  q^g|i|^  i)ip 
i^j^pkubed,  showing,  that  the  only  satJsfaLCtory  mBti^ef  ^ 
aoeounting  for  the  presence  of  the  mud  'and  pelDbfe^i  is  tq^gt^^^j* 
bute  tkem  to  diluvial  origin ;  and  that  with  regard  to  the  ^0):^s|^ 
tb«y  nmstl^  divided  into  five  pl^sses. 

li. Those  q€ carnivorous  aiiimals  th^t  retired  spqntapepi^s^  .itp 
the  paves  to  die  during. successive  generations  in.the  pi^riQ^ 
in^mediaiely  preceding  the  deluge,  as  inthe  p^^e  of  {^^e  oearg' 
bones  in  ttie  eaves  of  Germany.  ^    .i     . 

2.  Tho  remains  of  animals  that  were  dragged  in  as  food  l^y 
besets,  of  prey  during  t\^&  same  period,  as  in  the  case  9f  tl^^ 
va|ieius  reipains  in  the  cave  at  l^irkdale.  .'.(>. 

3.  The  remains  of  animals  that  fell  into  and  perished  in  the  op^g 
fi«mre»  and  c^ves  connected  wil^  them  io  the  pejripd  pfeq^q^ng  ' 
th^  deluge,  as  in  the  case  of  the  t^ones  at  Plypiouth  agd  Gil^ 

4*^  Tb0  remains  of  animals  that  were  washed  ip  to^etI)^r  witli 
tb6  tpKtd  apd  pebbles  at  ti^e  deluge,  as  in  t)ie  case  pf  thg  e))(i{f 
sl^d^n  of  a  rbifiocero^,  nea  yWirksvyprth. 

6«.Tbe  rettiains  of  ar^if^dals  that  have  entered  cavert)^  or fallei^ 
into  opf»n  fi$sures  since  the  period  of  the  delqge,  ^s  in  tbp  c^sp 
qf^the-huma^  bones  in  |:h^  open  cave  at  Paviland,  anpl  the  bonps 
of  dogs,  deer,  Sic.  in' the  open  fissure  at  Duncomb^  Park. 

Ma0f6*^^ At  thi^  ^eeting^  PfPi-  Oersted  attended,  jai^id  ^Wi 
i^diaitfusd-  a  foreign  mei^ber  of.  the  Society ;  ^nd  He,  vtrak' ju^i}y 
f^cM^iomitedMby^he  President  pu  his  brilnanjt  discoy.ery'piT  ^^^ 
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magneiio  eflfecte  of  electricity,  for  which  the  Society  haul  mkewij 
awarded  him  the  Copleyan  medal.  •>    >    >     . 

Tlie  reading  of  Prof.  Buckland^s  Account  of  Bones  dtscot- 
vered  in  Caves  ahd  Fissures  in  various  Parts  of  the  Continent, 
was  commenced. 

May  15.-^At  this  meeting,  the  reading  of  Prof.  Bucklahd's 
paper  was  resumed  and  concluded. 

Mr.  Buckland  examined  the  caverns  alluded  to  in  the  sninmel* 
of  1822,  and  found  that  all  their  characters  and  phenomena  cbn- 
firmed  his  former  conclusions  respecting  them  and  the  EngKsh 
caves :  they  all  contain  either  diluvian  mud,  or  diinvian  sand 
and  pebbles,  covered  with  one  coat  of  stalagmite  only;  the  bone^ 
are  imbedded  in  the  mud,  &c.  and  are  often  united  with  it  by^  the 
infiltration  of  stalagmite,  into  an  osseous  breccia,  resemoliifg 
that  of  Oibrallar  and  the  coasts  of  the  MediteiTanean.  The 
caverns  are  in  limestone  rocks  of  different  ages  and  formatidns, 
and  all  their  circumstances  concur  to  show  that  the  bones  they 
contain  had  existed  in  them  previously  to  the  inundation  by 
which  the  mud  and  pebbles  were  introduced.  '     '  i 

The  cave  at  Scharzfeld,  in  Hanover,  on  the  west  Border  of 
file  Hartz  Forest,  is  in  magnesian  limestone  analogous  to  that  dT 
Sunderland,  being  the  first  floetz  limestone  of  Werner;  it  is 
situated  at  the  elevation  of  500  feet  above  the  level  of  the  near- 
est river,  and  it  consists  of  one  large  chamber,  with  numerous 
smaller  lateral  connexions.  Its  floor  of  stalagmite  has  been 
much  broken  up  by  visitors  in  search  of  bones  and  teeth  of  bears 
and  hysenas,  but  principally  of  bears.  The  lower  cavities  add 
under  vaultings  or  this  cavern  have  been  wholly  filled  up  with  a 
mass  of  mud,  pebbles,  and  bones,  in  which  artificial  excavaiions 
have  been  maae  for  the  purpose  of  extracting  the  bones,  and  it 
is  only  in  these  artifi'cial  cavities  that  any  bones  or  teeth  are 
found  adhering  to  the  sides  or  roof.  In  one  of  the  smaller  Cavi- 
ties, Prof:  Buckland  found  the  fractured  head  of  a  bear  imbedded 
in  mud,  and  having  a  large  pebble  lodged  in  the  cavity  of  tl» 
skull. 

The  Bauraan's  cave  situated  ou  the  north-east  side  of  the 
,  Hartz,  near  Elbingfode,  is  so  called  from  a  miner,  who,  tb  l&f% 
went  into  it  in  search  of  ore,  and  having  wandered  about'ih  it 
three  days  and  nights,  came  out,  so  exhausted,  that  he  iedmost 
unmediately  expired.  It  is  in  transition  limestone^  and  is-  el6<:> 
vat6d  about  100  feet  above  the  river  Bode,  and  as  that*  river 
could  not  rise  ten  feet  without  inundating  the  adjacent  viHageof 
Rubeland,  the  mud,  &c.  which  the  cave  contains  could  not  hav^ 
been  deposited  by  the  floods  of  the  river.  This  cavern  contains 
a  great  quantity  of  large  pebbles.  The  bones  in  it  are  |>artly 
imbedded  in  loose  sand  and  mud,  and  partly  united  wifch'tl»e 
large  pebbles  into  a  solid  breccia.  Those  in  the  brec6iflL  ha^e 
been  much  broken,  and  some  of^them  crushed  to  pieees''(as'if 
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nbiMalartal^  by^diehnonreineatkt'  ofthe  heavy- pebbles  tor  which  4h6> 
crushed  fragment  still  adheres  united  by- stalagmite.  Thb  bonea 
tbttfe-tte  in  mud  >and  saodin  the  i^ai3i&  vaull  have  noibeenlhUs 
btariseiUc  Over  the  ivifaoletbeTe.ista  cvost^f  sltalAg«ii:le;Ukelhat' 
in  the  other  caverns.  ^      ijir.  .. :      « v. 

;  f]rfajd.geii^erdl aspiectamd  siateof  thebosiesm*aUthes6 cti^^rdAiSy 
and  the  circumstances  attending  themi  ate  vevy  similar, to  thesci 
the  Aiibhov  had  observed  in  eavernoij^  fissures  at  Plyixiouth.  ^  I  ^' 

•  .The'tcftves  in  I^nconia  ate  situated  i  in  aut  el&vated  tiwl  ^ 
kad  which  dbrmis  one  of  the  central  water^heads  of  Europe^  near 
the  sources: of  t^  Mayn  and  Naab,  and  between  the  towns^of 
Nuiettberg,  Bareuth,  and  Bamberg.  Tliey  are  in  a  bed  df  Uitio* 
8tone> locally  called  hohlen  kalk  (hole  limestone),  being:  a  vairiel^ 
c«f.the  Jura  limestone,  or  younger  alpine  limestone  of  the  Gonff 
tid^nt. ,<  •...■■'. ,.'? 

.  This/ district  is  full  of  caverns,  many  of  which  ace  crowded 
with.bones^  (priacipally  of  bears),  while  others  are  wholly  destif 
tttteofrtbem ;  but  in  all,  there  is  an  accumulation  of  diluvial 
sediment  covered  for  the  most  part  with  a  single  ecust  of  •stala&» 
mite;  Those  selected  for  description  are  the-  caves  of  Forsters 
Hodei,!  Rabaosteio,  Zalinloch,  Gailenreuth,  and  Kiihiocb.  -Tim 
aiidiorhas.  Itttended  particularly  to  the  evidences  of  ditui^^ 
acolicm  within  them  all,  .and  finds  that  in  each  case  the  mud  and 
pebbles  wei^e  superinduced  upon  the  bones  of  animals  which  had 
diodf  and  become  accumulated  iil  thei^  dens  in  theantediliiviad 

Eiriodr^wbenr  (wild  beasts  inhabited  these  coimtiies.  '  Forster'9 
^eis'rmost  remarkable  for  the  beauty  of  its  stals^gmite  aad 
xodf*  ^f  Im  iiabenstein^  the  bones . and  mud  have  been  but  littlo 
dtstiffbed^  -  From  Zahnloch  they  haA^e  been  extracted  for  centu^ 
rieis^riand'Used  under  ti^  name  of  bones  of  the  licorae^  or^sil 
WBcorHyrfor  imaginaty  inedical  virtues.  In  this  cave  thet^  is  4 
block,  of  atone  which  is  polished,  apparently  by  friction  from  thiH 
Bkiilvaftd*paw4  of  the  antediluvian  bears.  At  Gailenx^titb,  thei!9 
isiaEl.ao€«iinulatipn  of  bony  breccia  30  feet  deep  or  more^  as^tlMii 
bottom  has  not  yet  been  penetrated  ;  and  in  Kdhloch,  so  p^ii 
afimass  ,of  bla^k  animal  earth  with  bones  dispersed  through  it, 
fth^ty  allQwjbg  two  cubic  feet  of  matter  for  th^  exuvie^  of  eac^h 
individuals  Miis  single  cave,  must  contain  the  remains  of  at  l^asl^ 
fiktillAih%Ar9^^^  puAibe^r  which  may  have  been  si|ppjied.ipi  IQOQ 
yj^ars^ibVia  mortality  of  two  and  a  half  pier  aQnum..  Tt^  joave  if^ 
whk^b /tfcis  .aiflgwlar  mass  is ,  fou^  wa^ ,  probably  the  ilpw^ptf  .p^ 
i»f-a.ll«ge!and!j<>oa<iect^4  series  of  Qiwr^ms  inhabited  by^^ars* 
ittjdlintotjwhich^  diiripg  suQce^sive  ,gener;aitiQp^  tb^se^^^liipBj^lf 
.nelmdi  toidi^*  The  animal  mf^^r  cqv^s  the  jep^ir^  flQoritQ;^th^ 
depM^  (>£;aboftt  Siixfpet,  which,!  bwg  m^l^ipl^e4;lpy;JJ^ 
afiud /fewadthf pf, ^h^  ^c^ye^  sbow^;  the;iptal. q^ntiity  (tq  b|e.  ^^,^W 
ihdA  &OOO,:Cubi0  feiet:.  th^  bowes,  a^it^^etlv^di^peF^frf  througlj 
ithi«)dii«t  we.mijichi4«^ajrpd>:  afid  rqa^ly'Oru#bJ|^,imt^.^h48aw^ 
dark  umber-coloured  powder  as  th^t  which  forms .  the  gpreater 
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ptrt  ef  ili«  nmtrix  ia  wUcli  tliey  are  mbeddtd.  '  la^^tbb  wve 
4be?e  is  no  staWgmtle,  Qeitber  are  theie  any  pebUet  ^  iUi  aoinifil 
earth  also  k  peouUar,  bot  the  author  points  oat  in  its  ^ilnalion 
ei^  circumstaiices  su^ciQnt  cauaes  to  aeoouni  for  these  ^i|>a* 
rent  anomalies. 

Professor  BucUand  concluded  this  communioation  with  some 

Seneral  remarks  ou  the  caves  in  Qermanyy  among  which  weie 
^e  fiptfowin^ :  )•  The  present  entraaces  to  them  were  not  their 
Ofigipfi  oneiungSy  but  are  only  truncated  portions  of  Umr  lower 
branches  laid  open  by  diluvial  denudation :  2.  The  diluvium  they 
lK>ntain  is  either  loam^  sand|  or  pebbles,  but  more  commosly  a 
lui^tuie  qf  iJl  three,  through  which  the  bones  lie  interspeised, 
fM^d  the  whole  mass  has  often  been  indurated  into  an  osseous 
hreceiaj  like  that  of  Gibraltar.  3.  The  loam  has  not  been  prc^ 
duced  by  the  decay  of  the  flesh  or  bones,  or  of  the  rock  in  which 
Ihe  cave  exists,  bat  it  agrees,  in  chemical  constitutiou,  with 
that  of  the  diluvial  beds  of  the  adjacent  country.  4.  The  num^ 
her  of  caves  in  which  any  bones  at  all  are  found,  is  compara*- 
iiveiy  very  small,  but  where  they  occur  it  is  usuully  in  enormoiia 
quantities,  5.  Every  circumstance  tends  to  evince,  that  the  mud» 
pebbles,  &c.  were  washed  in  by  the  deluge  upon  the  bones 
already  ej(isting  in  the  caves :  if,  on  the  contrary,  all  the  hones 
bad  been  drifted  in  by  the  diluvian  waters,  they  would  be  found 
dispersed  in  small  qua^ntities  only,  and  in  numerous  caves^ 
^  There  is  only  one  superficial  crust  of  stalagmite  in  any  of  the 
caves,  and  no  alternations  of  mud,  pebbles,  and  bones^  but 
simply  oue  QO^fused  mass  covered  by  a  single  crust  of  stalag- 
mite.  7.  The  identity  of  the  period  in  which  the  animals  lived 
-whose  vemainf  occur  in  caves,  fissures,  and  diluvial  gravel  or 
loam,  is  sbowi^  by  the  agreement  of  the  species  or  animala 
"whose  remains  they  contain ;  since  it  appears  that  the  ej^tinot 
bywpa^  bear,  elephant,  and  rhinoceros,  occur^  with  many  other 
l^nimals,  in  diluvial  gravel  beds,  as  well  as  in  caves ;  while  the 
^tinct  tiger  is  found,  together  with  the  remains  of  horses,  oxeu, 
deerji  &c.  in  fissures  and  caverns,  as  well  as  in  superficial  beda 
of  dUuvif^  £[ravel.  The  period  also  in  which  the  anitiials  lived> 
whose  remains  are  found  in  the  breccia  of  Gibraltar,  is  shown  to 
be  the  same  as  that  in  which  the  hy^^nas  inhabited  the  dan  at 
!(Cifkdale«  and  the  bears  the  caves  of  Germany,  viz.  that  imme<- 
diately  preceding  the  deluge.  8^  The  author  concludes  that  the 
inundat^ou  which  destroyed  these  animals  was.  transient  a^d 
^ivers^ ;  thai  it  also  covered  the  highest  mountains ;  and  that 
it  took,  place  at  a  period  which  cannot  have  exceedied  a  few 
ttbonaand  years  ago.  To  these  are  added  some  important  examn 
plea  of  tbo  effect  of  the  diluvium  wateia  in  the  e^cai^ation  of 
valleys,  and  of  the  accumulations  of  diluvial  gravel  in  Britwi, 
fUid  m  other  parts  of  the  world. 

At  this  meeting,  the  reading  of  the  following  paper  was  also 
^OHmeooed^  und  the  completion  of  it  postponed  to  another 


meeHagM'f^An  Aceoimt  of  a  Magnetic  Balance,  and  of  som^ 
Esqperiments  on  Magnet^Uip  recently  made  with  it.  By  William 
Snow  Hainisy  Esq.    ComnKmioatea  b^  the  President. 

In  consequence  of  the  approaching  festival,  the  Society  then 
adjourned  over  one  Thursday,  to  meet  again  on  the  !39th  of  May. 

JLINNEAN  .SOCIETY. 

ilj^Yh— Remarks  on  a  Minute  Luminous  Insect  frequently 
observed  in  the  course  of  a  voyage  to  India.  By  Major-Gen* 
tlardwicke,  FLS4  &c. 

.  TbiiB^  iBBect>.  to  which  the  author  would  not  venture  to  tfii%  a 
aaniey  is  three  lines  in  length,  by  one  and  a  hdlf  in  widui*;  it 
oblongs  OTat<»,  depressed,  atid  so  thin  as  to  be  semitratispareni  t 
it  constsCs  of  nttie  segments,  which  are  all  provided  with  hairjT 
ttt^>  apparently  legs  ;  the  first  (Segment  Contains  the  head  att4 
the  thorax.  After  beitig  taken  up  ftottx  the  sea,  it  remainied 
luminous  fbr  an  hour,  in  a  bucket  of  salt^Watet ;  ahd,  for  som^ 
minutes,  in  the  hand.  Some  of  the  small  caneri  ate  lumtnoUS^ 
as  well  as  some  of  the  onisci ;  Gen.  Hardwicke  considers  that 
the  iqisect  above  described  approaohes  more  to  the  former  genud 
than  to  the  latter  one.  *  . 

At  this  meeting,  the  readinff  of  the  following  pwer  was  oomt 
menoed  :-**4^ommentary  on  the  second  Part   01  the  Horttts 
MakkbaricuB.    By  Francis  Hamilton,  MD.  &c» 
•    On  April  ld>  and  Mixjr  6,  the  reading  of  Dr%  Hattitton'4 
paper  was  continued. 

0£OLOGlCAt   SOGIfiTY. 

May  2*— A  paper  was  read.  Oft  the  Geology  of  Upner  Catiadi. 

A  notice  was  read,  on  the  discovery  of  a  large  Possu  Elqphant's 
Tusk,  near  Charmouth,  Dorset.  By  H.  T.  de  la  Beche,  Esq. 
MGS* 

A  paper*  was  read,  entitled,  "  Observations  on  the  Qewm 
Actinocamax.''     By  J*  S.  Miller>  Esq.  ALS. 

A  paper  was  read,  on  the  Belemnites  of  the  Chalk  and  alkviid 
8trd!u  ef  Norfolk  and  Suffolk,  with  Notices  on  their  Localitiett^ 
and  accompanying  Fossils.     By  Richard  Taylor,  Esq* 

May  16. — A  memoir  was  read,  on  the  Geology  of  Southern 
Pembrokeshire,  from  the  observations  of  H.  T.  de  bt  Beche, 
Bsq.  PRS.  PLS.  MGS.  and  the  Rev.  W.  D.  Conybeare,  FRS. 
MdS.  &c.    Drawn  up  and  communicated  by  the  former. 

This  memoir  is  accompanied  by  a  map,  and  extensive  sections 
of  the  coast*  The  constituent  formations  occurring  in  this  disr 
ttiet  are  as  follows,  beginning  with  the  lowermost:  1.  Trap, 
2.  Greywacke.  3.  Old  red  sandstone^  4.  Carboniferous  lime^ 
stoti^.    5.  Goal  measures. 
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Article  XIIL 

SCiBNTifiC  INTELLIGUtfCE^   AND    NOTICES    OF   SUBJ^ECTS 

CONNECTED    WITH  SCIENCE. 

I.  Actionqf  Phosphorus  and  Water. 

It  18  well  known  that  when  phosphorus  is  kept  in  water,  the  sttcbiy 
•flIUimigfa  at  licBt  transparent,  are  covered  with  a  white  opaque  crust, 
.Which  eventually  becomes  of  a  reddish-yellow  colour. 
'"'Wishing'  to  determine  the  nature  of  this  change  and  the  civcum- 
iiObcA  hj  which  it  is  accelerated  or  retarded,  1  placed  translucent 
ifltieksof  (pbosphorus'in  two  vials  nearly  filled  with  distiljed  water*.  One 
^^thevswrwas  exposed. to  day-ligiit^  and  occasionally  to. the  direct 
tl^  pf  tike' sun.    In  a  few  hours,  diat  side  of  the  qylind^rof  phqi^bo- 
vtoswfaichwas  exposed  to  the  lights  because  opaque,  anc^  the  water 
vicqpiired^a'peeultar  smell.    On  putting  litmus  paper  into  tb(B  wateCy  it 
became  of  a  red  colour,  indicating  the  presence  of  an  acid,  and  w^ich 
was  probaUy  the  phosphorous  acid,  or  a  mixture  of  that  and  the  phos- 
pbonc :  this  I  did  not  determine.    I  now  added  some  of  the.  water  to 
^solutien  of  nitrate  of  silver,  and  another  portion  to  solution  of  proto- 
« nitrate  of  mercury ;  in  both  cases*  a  dark*co]oured  precipitate  was 
,  Anrtned^'  which  is  a  well-known  characteristic  of  the  presence  of  pbos- 
pliuretted  hydrogen.     By  exposure  to  air,  the  solution  loses  its  power 
of  giving  a  'dark-coloured  precipitate  with  silver  and  mercury,  piling 
vvttrtlrf  tOithe  dvaporation  of  the  phosphuretted  hydrogen,,  aj^d^proht- 
bly  more  to  its  conversion  into  phosphoric  acid  and  water  hvabgoiibiog 
oxy^n.    After  nearly  a  month  had  elapsed,  i  examined  the  pieces  of 
phflsphoms  which  had  been  excluded  from  the  action  of  the  light ;  the 
water  in  which  they  had  been  immersed  was  slightly  acid,  and  gave  indi- 
cations of  the  presence  of  phosphuretted  hydrogen  in  a  slight  degree; 
the  action,  however,  which  had  taken  place'  was  so  trifling  that  the 
transparency  of  the  phosphorus  was  scarcely  at  all  diminished. 

From  this  statement,  it  is  evident,  that  phosphorus  has  the  power  of 
decomposing  water ;  that  oxide  of  phosphorus  is  first  formed,  and 
eventually  phosphorous  or  phosphprtc  acid;  and  that  the  hydrogen  of 
the  water  forms  phosphuretted  hydrogen,  with  a  portion  of  the  phos- 
phorus ;  and,  lastly,  that  these  effiects  are.  much  accelerated  by  the 
:  ^action  of  light.— £(/i>.  .      , 

'  '  ■'  II.  Phosphate  of  Utanium. 

^\  IJn  ^he  Annals  for  January  last,  I  gave  an  analysis  of  the  green  ura- 

nite  from  Cornwall,  and  I  stated  my  reasons  for  Snppos?ng  that  the 

.  ur^site    from  Autun,  which  has  the  same   crystalline  form  as  the 

.  Cornish,  was  also  a  phosphate-of  uranium.     Mr.'  Heularid  htfving  had 

.  t)ie  kindness  to  present  me  with  some  of  the  French  urartite,  I  Subjected 

it  to  examination,  and  found,  as  I  had  supposed,  that  it  is  a  phbfephdte. 

.Joseph  C^rne,  Esq.  of  Riviere,   has  also  been  so  good  as  to  supply 

me  with  a  new  variety  of  the  uranite  from  Cornwall ;:  this,  instead  .of 

'.  b^^S  crystallized  in  square  plates,  and  of  a  green  colour,  is  composed 

of  fibres  radiating  from  a  centre ;  this  I  also  submitted  to  c^atniitation, 

and  found  it  to  be  similar  to  the  specimens  above  allude^  to.^-^ScfeVr 
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III.  On  the  Question  as  to  the  Existence  of  Metallic  Veins  in  the  Transition 
Limestone  of  Plymouth. .  By  the  R^v.  Richard  Hennah^ 

(To  the  Editor  of  the  Aunalt  of  PhUotophy.y 
SIR,  Citadel^  Plymouth^  M^  13,  1893. 

T  have  been  prevented  by  illness  and  other  circumstances  from 
attending  so  early  as  I  wished  to  your  note  annexed  to  my  letter,  on 
the  subject  of  metallic  veins  in  the  Plymouth  limestone^  inserted  in  the 
28th  number  of  the  Annals  of  Philosophy. 

I  have  Called  on  Edmund  Moss  at  Cat-Down  this  day,  not  with  a 
view  to  remove  any  doubts  on  the  subject  existing  in  my  o^vn  mind, 
for  there  were  none,  so  much  as  to  satisfy  your  correspondent  on  the 
poitit  in  question.  In  answer  to  my  inquiries,*  he  said,  that  he  bad 
worked  in  the  lime-quarries  at  Gat-Down  and  the  neighbourhood 
upwards  of  40  years,  and  had  never  observed  any  mineral  whatever,  or 
quartz,  in  mass  in  any  of  them.  He  recollects,  however,  selling  sonae 
ttnte  a^o  to  a  dealer  in  Plymouth,  a  few  specimens  from  the  littie,  ahdy 
among  them,  one  or  two  from  the  vicinity  of  Tavistock;  but  that  the 
latter  were  totally  different  from  any  thing  we  had  in  our  quarries, 

I  have  also  asked  several  other  quarrymen,  some  of  whom  have  been 
so  employed  for  12  or  15  years,  whether  they  ever  met  with,  in  their, 
worldings,  any  veins  of  any  of  the  metals,  or  quartz  in  quantity  among 
the  limestone  of  Plymouth?  To  which  they  have  invariMif  ensweredi 
No,  and  seemed  to  wonder  at  my  asking  such  a  question,  as  at  a  thing 
never  heard  of. ' 

I  shall  feel  oblig^ed,  therefore,  by  youf*  inserting  the  above,  9iot  only  ^ 
for  the  purpose  ot  satisfying  your  correspondent,  but  because  it  may 
^8o  be  not  unacceptable  to  your  numerous  readers  in  general. 

I'remain,  Sir,  your  obedient  servant, 

Richard  Hbmkah. 


Article  XIV. 
NEW  SCIENTIFIC  BOOKS. 


mBPARtWO   FOR  PUBLICATION. 

Mr.  E.  W.  Brayley,  Jun.  is  preparing  a  work  on  The  Natural 
History  of  Meteoritesj  or  of  those  remarkable  masses  of  iron  and  of 
earthy  and  metallic  compounds,  which,  at  different  periods,  have  fallen 
from  the  atmosphere,  as  well  in  England,  as  in  many  other  countries ; 
including  remarks  on  their  probable  origin.  With  a  Historical  Intro- 
duction, showing  that  the  worship  of  them  was  widely  prevalent  in 
former  ages,'  and  that  it  still  continues  jn  certain  Pagan  countries;  and 
an  Appendix  of  Tables,  &c.  In  1  vol.  12mo.  illustrated  by  Plates  and 
piagrams. 

Mr.  J.  F.  Daniell  has  in  the  press  a  volume  of  Meteorological 
Assays. 

Mr.  Patrick  Syme  is  preparing  a  work  on  British  Song  Birdsi  to  bQ 
illustrated  nfitb  15 'coloured  Engravingis. 


4if^  '  ^  mo'P^hnM.  '  ifjf^fki 


.A  Ner  Edt.tion  of  Dn  Gordon's  Forensic  Medicine^  which  will  cod* 
tain  an  accession  of  much  valuable  matter. 

Anotner  tlaition  also  of  Mr.  T.  t^eckston's  Work  on  Gas- Lighting 
will  shortly  appear,  and  will  contain  several  alterations,  and  consider- 
able additions^. 

Mr.  T.  Tredgold  is  about  to  publish  an  Essaj  on  the  Principles  and 
Practice  of  Beating  by  Stearii. 

Illustrations  bf.  t&Q  ModeiOf  ttW«idiiiit)g  ftealt^,  cimng  Diseases, 
and  protracting  Longevity,  by  Dr.  Forster,  will  shortlv  be  published. 

In  the  press.  Practical  Remarks  on  Fractures  at  tiie  upper. Part  of 
the  Thigh,  and  particularly  Fractures  within  the  Capsular  Ligament, 
hy  Mr.  Earle.  . 

Mr.  R.  Meiklel^am  has  in  the  press,  A  Practical  Treatise  on  the 
various  Methods  of  heating  Buildings  by  Steam,  Hot  Air,^^tovQfiyj|nd 
open  ftres,  .  " , 

JUST   PlTBLIfiHED. 

Medical  Jlirisprudence,  comprehending  Medieal,  Ghemioal,  Anafeo- 
itlioal^  and  8urgical  Investigations  appllci^le  to  Forensic  Praeiice;  Ibr 
the  Instruction  and  Guidance  of  Coroners,  Magistrates,  Barristers,  akid 
Medical  Witaessdi.  With  a  copious  Appendix  of  Statutes^  Oases,  and 
Decisions.  By  John  Ayrton  Paris^  MD.  FKS.  FLS.  and  John  Fon- 
blanque,  Esq.  BarristiBr*at-Law.  3  Voh.  8vo.  1/.  Ibg, 
'  The  Geo^phy  and  History  of  America  and  the  WeM  Indies;  exhi- 
biting a  eort^ct  Aeconnt  of  the  Discovery,  Settlement^  and  Progress, 
of  the  various  Kingdoms,  States,^  and  Provinces  of  the  Western  Hemi- 
splier^  to  the  Year  18^.  Illustrated  by  severed  colourtd  Maps, 
Charts,  and  Views. '  8vo^    18*. 

An  Exposition  Of  diB  Principles  of  Pathology^,  and  of  the  Ti^atment 
of  Diseases.  1  By  Datrtel  Pring,  MD.    8vo.     14«.  Boards." 

Elemetlts  of^harmiarcy,  and  of  the  Chemical  History  of  the  Materia 
Medica.  By  Samuel  Frederic  Gray,  Lecturer  on  the  Materia  Medica, 
&c.    8vo.    lOs.  Boards.: 
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P.  Chelljof  Earle's-cburtj  Kensington,  Middlesiex,  engihieer,  for 
certain  improvements  on  machinery  for  drawing,  roving,  and  spinning 
hemp,  flax,  bnd  waste  silk. — Feb.  18. 

A.  Applegath,  of  Duke-street,  Stamford-street,  Blackfri^rs,  Surrey, 
printer,  for  certain  improvements  in  printing  machines.-^ F^b*  18. 

1*.  Bury,  pf  Salford,  Manchester,  dyer,  for  improvementis  in  dyeing 
or  prbducing  a  pernianent  nankeen  colour  on  cotton,  Wool,  skein-yarn, 
and  certain  other  ar tides , — Feb.rlS. 

F.  Deakin,  of  Birmingham,  sword-maker,  forimprovementiS  in  piand- 
fortes,.  ancl,p.ther  strii^ged  inMruments.— Febr  18. 
;  W.*^  CAmciBh>«  of  Neboa^uare,  S^urjrey,  gentieBian«  for  aninproved 
apparatus  for  printing,  to  he  used  bv  iy^,  b)ock|  or  jilalie  pi^itiCM 
feb.  18. 
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The  obsenratioiiB  in  each  line  at  the  table  apply  to  a  peridd  of  twetity-ibur  hoiiTi, 
fb«gi»idttg«t  9  AbiM.  on  the  ^v  xnOfaMtfa  ia  tM  finKcofanlii.  A  tell  doUitei  thil 
4he4resiit  w^audfid  in  the  next  following  dfilserYiition. 


fff         Mtm  ffowiH^i  Meieorohgkiil  Jimrnal*  {June,  1823«' 


RE 


kkk 
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KS. 


jrowrih  MotOh^^i,  Fine.  2.  Ckmdjz  windy.  S.  Moniiiig  fine:  rain  in  the 
:tnmt^f  4,  &  Raniy.  (k»  Cloudy.  7.  Showery.  8.  Cloudy.  9^1 1,  f^. 
>1!^  tS.  CSkmdy.  14.  doody :  a  ftw  dnfw  of  Tain.  15,  Id.  deady.  17.  Kae. 
TLB,  Five:  ajiiowerof  hail  about  noon.  19.  Une:  a  shower  of  hail  about  four,  p«m. 
80.  Fidex  wind  cold.  91,  29.  Fine.  93.  Cloudy.  94,  25.  Fine.  26.  Bniy. 
2t.  Fine.  28.  White  frost  in  the  morning.  29.  Fhie.  SO,  White  frost,  with  tott  in' 
themocning. 


RESULTS. 


Winds:    N,  1;  NE,  7;  E,  5;  SB,  2;  SW»4;  W,2;  NW,  8  j  Var.  !.    ' 
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Barameter  r  Mean  height 

Foc.the  month,  •••••r* ff...^  29*982  inches. 

For  ihe lunar  period,  ending  the  3d  . 29-064^ 

For  14  days,  ending  the  8th  (nxwn  south)  .  .  •  •  •• ....  99*900 
For  is  days,  ending  Ihe  21st  (moon  north) 30-110     f 

Thennometers  Sfean  he^it 

For  the  month 45*483^ 

For  the  lunar  period ;•••  42*266 

F<rf  31  days,  the  sun  hi  Aries .45-096 

^▼iq^oration* . . , , , ^^,»..,,. ...,.,.«• ,.  2*35  in* 

Rain.  ...,*.««« ...^n* 1*81 
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Ldbofta^ry^  $ir<itfifr4i  Fifth  Moftth,  24,  1823. 
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INDEX. 
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^Jj^  BitAHAM,  Mt.  J.  H.  notitse  ofliis 

seryatioDs  on  the  Communication  and 
'  'CbnC6htratton  cf'  tiie  Magnetic  "fo- 
■ -Ariince,"  15«f '  •.•"'■; 

^cld0>  Micravied  ftc^  •f,  uppf^;a]Vi7S, 

cause  of,  205,  " 
■  '     ■    in  mineral  substances,  on  the  dis- 
covery of,  384. 

sulphuric,  its  action  upon  indigo, 


88. 

Africa,  coast  of,  obseryations  on  the  wea- 
ther, on,  360. 
Agricola,  on  a  mineralogical  work  of,  315, 
A&anetasa  test,  on,  396.  '   ■   ' 

Alkohometrical  application  of  the  ther- 
mometer, 313. 

Alloys  of  steel,  on  the,  199. 

AlpS|  ^^ogy  of,  .1 1<— saiiffTOus^seryss^  of, 
^15— on  Hannibal's  passage  through 
the,  193. 

Alum,  ammoniacal,  composition  cf,  409. 

Ammonia,  muriate  of,  its   e^xistence  in 
'•towiter, '264.  ' 

Analyui^;Of;indigo,  8T — uranite  of  Coi^- . 
wall,  57~ultimate,  of  animal  and  vege-  ' 
table  substances,  on  the,  345.. .  ■  , 

Arseniate  of  potaidi,  crystalline  form  of, 
450,         '  . 

Attraction,  chemical,  general  remarks  on, 
255. 

Aurora  Borealis,  observations  on,  388. 


B. 


Baltic^-.^^pQajits  of,  distribution  of  the  car- 
boniferous series  of,  138 — saliferous  se- 
ries of,  ^15. 

Baritiib  knd  strontium, '  Ml^ate^  of;  oh 
the  means  of  distinguishing  between, 
359.    '"  '         ,         

Barlow,  Prof.  anal3r8i8  of  his  essay  on 
magnetic  attractions,  453. 

Baron  v(m  Schlotheim,  account  of^  fossil 
bones,  17. 

Bauer,  Mr.  account  of  the  vibrio  tritici, 
66. 

Bmt.  ^lt»  examination  of,  S6f . 

Bcauf6y,'Col;  aistronomical  observation^, 


II?,  173;  266^  944,  452^suiiiffltf^  ^ 

meteorolqgiciil'  taUie  l^eptat  Buslwf 

Heath,  during  1822,  1 12. 
Bell,  Mr.  ChaSsai  notice  df  his  papetcMi 

ihe  motions  of  th^  ^e,'  Ase;  39lv  '    ' 
Bigsby,  ^r,  notice  of  hi^papqr.  ,«i  the 

geography  and  geology  of  Lake  Huron; 

307.  V  c        ^ 

Blood,  serum  of,  on  the  presence  of  dl  in. 

197. 
Bodies,  gaseous,  on,  250. 
Bohemia,  mountains  of,  geology  of,  14. 
Bones,  accumulation  of,  in  the  caves  of  the 

vale  of  Pickering,  &c.  on  the,  127. 
'  ^       human,  fossil,  recently  found  i^ 

Germany,  17. 
Bonsdorf,  MT^alysis  of  malaoolite,225. 
Books,  new  sdeiitific,  77,  157,  237,316, 

1    ■  3«'  /,4I1.       fj  r  .■ 

Brisbane,  Sir  T,  Aoiice'c^his  cbitimunica- 
tion  respecting  Mr.  Rumker*s  observa- 
tions made '-at  the  iMfuvaUny  wt  7arsi'. 
matta,  &c.  &c.  233. 
Brooke^  H;  J?  dn'^e  crystalline  form  of 
.  some  new  minerals^  331 — on  the  cryi- 
taliiiie  fornf  of  artificial  salti^  449. 
.  IBfockland,  Pm^  ficcumulation  of  boneB 
in  the  caves  of  die  vale  of  Pickering, 
"'&«r  I87<^96tiae  of  his  paper  on  the 
bones  discovered  in  caves  m   various 
parts  of  England,  466. 


^.' 
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•<*'«•< 


c. 


,  Carbonale  of.  lima  exists  in  sea-water, 
266. 
Carboniferous  serie^,  description  of  what 
is  included  In '  the  term,  1 38-^dlsbribii- 
tion  of,  138 — of  the  coasts  of  the  Baltic, 
IS8^-of  Scotland,  IS8-M)f'  IrifMnd, 
139— of  England,  139~-of  France,  140 
— Northern  France,  Netherlands,  and 
Germany,  142. 
Carburett^  hydrogen  gas  and  gunpowder, 
experiments  on  the  comparative  explo- 
sive force  of,  4 1 6. 
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